ISSN 0361-6584 


KRONOS 


A Journal of Interdisciplinary Synthesis 


Editor-in-Chief Executive Editor 
LEWIS M. GREENBERG WARNER B. SIZEMORE 
Senior Editors ; 
ROBERT W. BASS, ROBERT H. HEWSEN, RALPH E. JUERGENS 
C. J. RANSOM, LYNN E. ROSE, ROGER W. WESCOTT AND IRVING WOLFE 
Associate Editors 
H. JAMES BIRX, H.C. DUDLEY, DAVID GRIFFARD, RICHARD F. HAINES 
FREDERIC B. JUENEMAN, MARVIN A. LUCKERMAN, EARL R. MILTON 
ALAN PARRY, A. MANN PATERSON AND JOHN D. WASKOM 


Contributing Editors 
DWARDU CARDONA, VANCOUVER, B.C.; Zvi Rix, JERUSALEM, ISRAEL 
Consulting Editor London Correspondent 
JOSEPH MAY PETER JAMES 
STAFF 


Robert W. Bass (Ph.D., Johns Hopkins), Rhodes Scholar, Professor of Physics and 
Astronomy, Brigham Young Univ., Provo, Utah: Senior Editor. 

H. James Birx (Ph.D., SUNY-Buffalo), Associate Professor of Anthropology at Canisius 
College (Buffalo): Associate Editor. 

H.C. Dudley (Ph.D., Georgetown Univ.), Professor of Radiation Physics, Univ. of 
Illinois at the Medical Center (Chicago): Associate Editor. 

Lewis M. Greenberg (M.A., A.B.D., Univ. of Pennsylvania), Associate Professor of Art 
History and Chairman of the Dept. of Art History and Social Sciences, Moore College 
of Art (Philadelphia): Editor-in-Chief. 

David Griffard (Ph.D., Univ. of Pittsburgh), Associate Professor of Psychology, Community 
College of Allegheny County (Pittsburgh): Associate Editor. 

Richard F. Haines (Ph.D., Michigan State Univ.), Research Member of NASA Ames Research 
Center (Mountain View): Associate Editor. 

Robert H. Hewsen (Ph.D., Georgetown Univ.), Professor of History, Glassboro State College 
(Glassboro, N.J.): Senior Editor. 

Frederic B. Jueneman (B.A., San Francisco State Univ.), Director/Research, Innovative 
Concepts Ass0ciates (San Jose, Calif.): Associate Editor. 

Ralph E. Juergens (B.S., Case-Western Reserve), Civil Engineer (Flagstaff, Arizona): 
Senior Editor. 

Marvin A. Luckerman (M.A., A.B.D., U.C.L.A.), Docent at Hebrew Union College Museum 
(Los Angeles): Associate Editor. 

Joseph May (Ph.D., Kent State Univ.), Assistant Professor of History at Youngstown State 
Univ. (Ohio): Consulting Editor. 

Earl Milton (Ph.D., Univ. of Alberta), Spectroscopist, Associate Professor and RUTPETSON 
of the Dept. of Physics, Univ. of Lethbridge (Alberta): Associate Editor. 

Alan Parry (Ph.D., Univ. of California, Berkeley and the Graduate Theological Union, 
Berkeley), Head of the Univ. Counseling Centre, Univ. of Lethbridge (Alberta): 
Assoclate Editor. 

A. Mann Paterson (Ph.D., SUNY-Buffalo), Professor of Philosophy, SUN Y-College-Buffalo: 
Associate Editor. 

C.J. Ransom (Ph.D., Univ. of Texas, Austin), Physicist, General Dynamics Corp. (Fort 
Worth): Senior Editor. 

Lynn E. Rose (Ph.D., Univ. of Pennsylvania), Professor of Philosophy, SUNY-Buffalo: 
Senior Editor. 

Warner B. Sizemore (M.A., Temple Univ., B.D., Lincoln University), Assistant Professor of 
Religion, Glassboro State College: Executive Editor. 

John D. Waskom (Ph.D., University of North Carolina at Chapel Hill), Professor of Geology, 
Northwestern State Univ. of Louisiana, Natchitoches, Louisiana: Associate Editor. 

Roger W. Wescott (Ph.D., Princeton Univ.), Rhodes Scholar, Professor of Anthropology & 
Linguistics and Chairman, Anthropology Department, Drew University (Madison, 
N. J.); President, Linguistic Association of Canada and the United States: Senior 
Editor. 

Irving Wolfe (Ph.D., Univ. of Bristol, England), Assistant Professor of English at the 
Universite de Montreal: Senior Editor. 


Copyright © February, 1977 KRONOS PRESS 


12 


31 


49 


56 


65 


11 


T8 


81 


8/ 


Ol 


95 


TABLE OF CONTENTS 


Rong Collide; ED 


On the Convection of Electric Charge by the 
nzns Farth SG iii ES EE 


Orbits and Their Measurements ...... .... . 
eartered at Yale: ppl. fs. an. 


Dating the Great Mahabharata War: 
A Freviously Neglected Clue: choil.c.cc 


Ancient Knowledge of Jupiter's Bands and 
SR KN... - ce co. 


Leonardo da Vinci: Rocks, Fossils, and Time 
For the Record... 


Something to Think About .. . 


On Mercury Without a Moon ................ 


Typology, Phylogeny, and Viviparity: 
A Note on the Taxonomy of Dinosaurs 


Prematurity in the Kingdom of the Fish: 
A Brief Fable about Electromagnetism . 


The Book Case 


Letters... 


Notes about the Contributors 


a 8 Earl R. Milton 


RT > Ralph E. Juergens 
. . Raymond C'. Vaughan 


. . qſmmanuel Velikoysky 


- os Artur [senberg 


On Alfred de Grazia 


ES H. James Birx 


tf C. J. Ransom 


RN Roger W. Wescott 


BEES Joseph May 


Coming in future issues . . . 


Various Contributions by [Immanuel Velikovsky 


Psychology and Ancient Astronomical Discovery ........... David Griffard 
TR. TIE 7. .M-fofh.55 Malcolm Lowery 
Radiometric Dating I — Pleochroic Halos ............. Ralph E. Juergens 
OOO ORR BY ITE I ELDNING Zvi Rix 
Wagner & Nietzsche: From Myth to Cosmology .......... H. James Birx 
CwFCEE___LMTENEREW FS. 0G Emanuel Levine 
and Lewis M. Greenberg 
Disorientation: The Quarters of the World Displaced . . . . . . Dwardu Cardona 
Togail Bruidne Da Derga: The Approach of Venus ...... Dorothea Kenny 
The Domination of Astronomy Over Other Disciplines ....... Lynn E. Rose 
Velikovsky Versus Academic Lag 
COLES TT I......... 4.5. A. Mann Paterson 
L. Sprague de Camp: Anatomy of a Zetetic ............ KRONOS' Staff 
"The Cosmic Connection © Disconnected: 
A Critical Study of Carl Sagan's Speculative Romance. . . . . . KRONOS' Staff 
EC UNERESS 7 RFeW ........oi fois i H. James Birx 
OOO 00 ERR © RX NEIL EIS Earl R. Milton 
Eastern Anatolia and Velikovsky 's 
CwvSRET NZ. TT.T.:....ic <<... Robert H. Hewsen 
ou 0, 0 RR RY OE EEG Lewis M. Greenberg 


and Warner B. Sizemore 


Bronze Age Cultural Discontinuities: | 
CwEMRHRR_RR_R_RTT TT I..; of. E. Chesley Baity 


The Origin of Consciousness in the 
Breakdown of the Bicameral Mind: A Review ........... Alfred de Grazia 


KRONOS, an independent, non-profit quarterly 
Published by KRONOS PRESS 


Address all correspondence, manuscripts, and subscriptions to: 
KRONOS c/o Warner Sizemore 
Glassboro State College 
Glassboro, N.J. 08028 


— Subscription Rates — 
ONLY $10.00 A YEAR (4 issues) 


oo Single $18.00 Overseas $4.50 Single | 
S 


Issue Airmail Isuwe Oversea 


AS WORLDS COLLIDE* 


EARL R. MILTON 


Part One 
THE WORLD TURNED OVER 


In Worlds in Collision Velikovsky claims that in about the year 
-1500 the planet Venus, then incandescent, comet-like, and moving in a 
comet-like orbit, passed very close to the Earth's surface, causing 
global destruction which nearly annihilated mankind and which totally 
disrupted all civilizations of the Earth.(?? Consider a proto-planet of 
Venus' size passing within a few radii of Earth's surface, say 30,000 
miles. In such a close passage Venus, with its long train and any 
attendant magnetic fields, would have passed right through intense 
regions of the Earth's magnetosphere.(*® Both planetary bodies 
would undergo severe tidal distortion and would suffer extensive 
damage.) Would either be destroyed? Not necessarily. 


Venus, although today believed to be non-magnetic, is still sur- 
rounded by a great plasma tail extending away from the Sun for over 
100 times the Venus radius.) Each time Venus passes inferior con- 
junction, a period of geomagnetic minimum occurs on Earth for about 
Seven days. On either side of this quiet period enhanced magnetic 
disturbances are likely to occur.?) 

In close contact the two planets and their gaseous and ionic en- 
velopes would become greatly distorted and, in the interplanetary 
gap, considerable energy, and perhaps material, exchanges would 
occur. (If the electromagnetic characteristics of Venus were different 
in the past, the effects may have been even greater than one would 
expect from the properties of Venus today.) 


*(This article is only a portion of one of 22 essays contained in an Anthology presented to 
Dr. Immanuel Velikovsky on December 5, 1975, in honor of Dr. Velikovsky and the 25th 
anniversary of Worlds in Collision; it is our hope to publish the Anrmology in its entirety — 


The Ed.) Copyright © 1975 by Earl R. Milton 


That such a close approach would disrupt the rotations of the 
Earth and Venus should not be in dispute. Michelson(® has shown 
recently that if one assumes for the Earth an electric charge-to-mass 
ratio equal to that postulated for the Sun by Bailey,(') and for 
certain magnetic stars by Blackett,®) then the electrical energy of the 
Earth would be about equal to its rotational energy.” Removal of 
Some of this charge, or addition to this charge, could significantly alter 
the rotation of the Earth.(!9 

Michelson also notes that the energy required to flip the Earth's 
magnetic axis is less than one millionth of the Earth's rotational 
energy, about the same amount of energy arriving at the Earth in a 
Single moderately strong geomagnetic storm.(!?) 

Two planetary bodies interacting at close proximity will involve 
energies of two hundred times the Earth's rotational energy. In such 
an encounter not only magnetic disturbance but rotational change, 
and even reversal, are possible. Velikovsky cites ancient sources which 
describe both rotational disturbance and reversed sky.(!-) 
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Direction of Sun's Motion 


Fig. I — The Sun's Motion against the Background Stars 
Caused by the Earth's Motion in Orbit. 


Simple flip of the Earth's axis without altering the direction of 
rotation would not produce a sun which rises in the west but it would 
produce a sky which 1s upside down. The constellation seen before 
sUnrise differs from that seen before the flip of the Earth's axis. 


'0: +» £ AQR 


hor i zon 
AR| | 
* ag. * 


(A) Earth observer views sunrise over barn to the east 
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(B) Observer on flipped Earth views sunrise over barn to the east. Sky is 
upside down. Constellation rising before the dawn is reversed. 


Fig. 2. — Reversal of the Direction of the Earth's Rotational A xis 


In order to produce a sun which rises in the west, the rotation of 
the Earth must be stopped and must resume in the opposite sense to 
the present rotational direction. Here, the daily motion of the Sun 
would carry it from west to east across the sky. 


ax 
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(A) Observer on a rotationally reversed Earth views sunrise in the west. Sky is 
right-side up. Constellation rising before the dawn is reversed. 
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(B) Observer on a rotationally-reversed and axially flipped Earth views sunrise 
in the west. Sky is upside down. Constellation rising before the dawn is 
unchanged from present sky. 


Fig. 3 — Reversal of the Direction of the Earth's Rotational Motion. 


None of these changes to the Earth's rotational motion would alter 
the Sun's course viewed against the background stars of the zodiac. 
Since the Sun's annual motion reflects the orbital motion of the 
Earth and not its axial rotation. The order in which we see the 
constellations, however, is reversed for either axis-flip or spin-reversal: 
doing both, leaves the constellation order unaltered. 


Part Two 
AFTERMATH TO COLLISION 


If the Earth has recently undergone collision with another planet, 
physical evidence of the cataclysm - would remain. The geological 
record indicates that stones and ashes have fallen from the sky in 
great amounts. Sea bed surveys have revealed ash layers, believed to 
be global in extent and of volcanic origin.'??) Clays have been found 
which are anomalously high in nickel. Certain meteorites contain 
Significant percentages of nickel, ocean sediments do not. If meteoric 
in ongin, these clays seeminely result from showers which were several 
hundred times greater than meteoric influx at present.(!?) Geomasg- 
netic surveys of the sea bed indicate a coincidence between maxima 
of volcanic ash deposition, geomagnetic field reversals and micro- 
faunal extinctions.!??) Severe tidal distortion of the Earth could 
precipitate global volcanism which could be accompanied by violent 
earthquake activity.'® Ground and surface water supplies would be 
disturbed.*!”) Slumping of earth would muddy some waters and dam 
others, producing stagnant pools of water. In a warm country insects 
could breed, some of which would carry disease bringing death to 
many. 

The fall of volcanic dust has been blamed as the cause of complete 
crop failures in 1783. Mt. Skaptar erupted on 8 June damaging crops 
not only in Iceland but in Norway and Scotland as well.('®) Sulfur 
dioxide caused a- blue haze which killed grass and caused a serious 
famine; twenty percent of Iceland's population and a large portion of 
the livestock died of hunger and diseases. One writer, contemporary 
with the eruption, compared the year of darkness to the gloom 
described for the Exodus.(!”) 

After this volcanic disaster, Iceland took several years to recover. 
The sources examined by Velikovsky which describe the Venus catas- 
trophe indicate that a period between one and four decades was 
required for recovery, further indication that an eruption of global 
proportion probably occurred. 


Violent volcanic eruptions are generally accompanied by great heat 
releases which produce thunderstorms, hail, heavy rains, and in some 
cases tornadoes (Tambora, Java, 10 April 1815). At Mersina, 
Turkey, frogs rained from the sky on 11 February 1963 during a 
torrential fall of rain. 

Rose-coloured volcanic pumice found on the Island of Santorin 
contains iron oxides; such material, pulverized and made airborne, 
could precipitate with a fall of rain colouring it red. 

Even without rotational stasis, gigantic seismically generated sea 
waves (tsunami) have been produced. One such occurred on 10 No- 
vember 1929 (Grand Banks).(*D These large tsunamis have periods 
between one and one and one-half hours. Each disturbance produces 
three separate outflows and advances of the wall-ot-water, the second 
wave usually being the greatest. 


Globe-encircling submarine ridges exist at mid-ocean. Here it is 
postulated new crustal material extrudes through cracks in the Earth's 
crust at its thinnest point. Generally these ridges are attributed to 
the process of plate tectonics, but the driving mechanism for the 
plates might just as easily arise from the crust being pulled apart by 
rotational disturbances as from gigantic convection currents within 
Earth's mantle. 

Evidence for glaciation is nearly world-wide. Many erosional 
phenomena attributed to ice-dnven transport can be explained equally 
by the action of gigantic tidal waves; in fact the direction of much of 
the transport is poleward rather than equatorward.(#?) Fossils and 
remains of sea creatures have been found atop mountainous areas of 
Earth.) In mountain caves, animal and human remains are jumbled 
together with non-biological debris. Mammoth bones are found with 
those of men.) Carbon dating of three samples taken from a 
Bavarian mammoth tusk yielded an average date of -1955. (2?) 

Velikovsky notes that northern Siberia was not glaciated in the last 
glacial age, while America was covered by ice to latitude 40*.c-0) 
From the flow of water through the Niagara gorge.*” it has been 
argued that the last ice sheet might have melted as recently as the 
year -2000. The last ice sheet was centered south of Thule, Greenland 
(North latitude 75”, East longitude 290*). Shifting of the geographic 
pole, suddenly,from near Thule to its present location, would convert 
the climate of Siberia in an instant from warm to cold.) Siberian 
mammoths have been unearthed, fully preserved, quick-frozen, with 
still-undigested food in their stomachs.c#?) Settlements dated prior 
to the year -2000 have been unearthed above the Arctic Circle in 


Siberia. 

Today, the Earth's polar Pack Ice extends about 30* from the 
pole in winter..®OCoverage of the continents by the winter polar cap 
centered upon a TIhule-pole would explain the non-transport effects 
noted for the last glacial period (blocked rivers, climate, etc.) The 
water-tides created during the cataclysmic polar readjustment would 
be sufficient to explain radial transport effects usually attributed to 
the ice Sheet. Central Siberia shows the markings of a gigantic equator- 
to-pole tidal wave. Tidal waves produced by rotational changes 
explain how fossils can be deposited in layers several tens of feet 
deep. The chaotic nature of these formations indicate they were 
deposited quickly.) Evidence of drastic changes of polar positions 
have been discovered by physical analysis of rock containing magnetic 
ores: Such rocks indicate that a magnetic reversal has occurred with- 
in the historical past. (3-2) 

Everywhere, the evidence indicates that significant changes have 
occurred on the Earth's surface. Some of these changes were sudden, 
and some were very recent. The argument is more over date than 
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ON THE CONVECTION OF ELECTRIC 
CHARGE BY THE ROTATING EARTH 


RALPH E. JUERGENS 


In Worlds in Collision Velikovsky claims that the Earth's rate of 
rotation was altered repeatedly during close encounters with Venus 
and Mars, and that electromagnetism had much more to do with these 
effects than did gravitational or other mechanical forces. In Cosmos 
without Gravitation, besides arguing that gravitation itselft must be an 
electromagnetic phenomenon, he urges consideration of the likelihood 
that the Earth and the other planets, as electrically charged bodies, 
create their proper magnetic fields by their rotation. Such proposals 
have brought him little but mockery from scientists too busy to study 
his work, but they were made in all sincerity, and when examined 
objectively in the frame of reference appropriate to that work they 
hold up well under close scrutiny. 


It 1s to be regretted that in the span of a full quarter-century no 
accredited geophysicist ever came forward to take up Velikovsky's 
cause. One would think that the sheer weight of space-age discover- 
ies — most of them pointing to an electric universe in the Velikovskian 
mode — might have rallied at least a few profess1onals. But, strangely 
enough, this has not happened. And it is left to us who might rather 
be bystanders to take up the study. 


Let us assume, with Velikovsky, that the Earth carries s1gnificant 
electric charge. Let us further assume, as suggested elsewhere,(*) 
that this charge is actively imposed on our planet by the demands of 
an electrified cosmic environment. As we $hall see, these premises 
SUuggest mutually consistent solutions to several problems in geophys- 
ics in addition to those pointed out by Velikovsky. As complemen- 
tary assUmptions, therefore, they show promise as the basis for a wide- 
ranging geophysical working hy pothesis. 


Electric Convection and the Earth's Polar Moment of Inertia 


Several years ago, Sagan stated that the most serious objection to 
Velikovsky's conclusion that the Earth's rotation was slowed on sev- 
eral occasions during the catastrophes of the second and first millen- 
nia has to do with correcting the effect: How does the Earth get 
Started up again, rotating at approximately the same rate of spin? 

Copyright © 1977 by R. E. Juergens 
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The Earth cannot do it by itself, because of the law of conservation 
of angular momentum.”(?) 


At that time, I suggested this: If the deceleration were due to a 
transitory increase in the electric charge of the Earth, then the re- 
SuUmption of a normal” rate of spin might well be laid to a subsequent 
loss, or drainoff, of the excess charge. The phenomenon would be 
entirely in keeping with, and indeed attributable to, constraints im- 
posed by the law of conservation of angular momentum.) 


One of Velikovsky's earliest and most strident critics, raising this 
Same 1ssUe, emphas1zed the close analogy between the rotating Earth 
and a massive flywheel.®) It is interesting, therefore, to note that 
Booker, in a straightforward work on the fundamentals of electrical 
Sclence, stresses the fact that electric charge placed on a rotating fly- 
wheel increases its polar moment of inertia.'®) The presumption, of 
course, 1s that the charge is convected as the flywheel rotates and 
thus constitutes an electric current. It follows that electric charge 
added to the Earth and convected by its rotation must increase the 
planet's polar moment of inertia. 


Now, should this happen — $should appreciable, unaccustomed 
charge be emplaced on the Earth, other conditions aside — the law of 
conservation of angular momentum must come into play. The in- 
crease in polar moment of inertia must be accompanied by a decrease 
in angular velocity of rotation, such that the product of the two re- 
mains constant; this is what the law says. Increase the Earth's electric 
charge, and the length of its day must also increase. 


If the increase in electric charge is great enough, the resultant 
decrease in the rate of spin will undoubtedly become apparent to 
most inhabitants of the planet, assuming that their attention 1s not 
completely distracted by coincident events. At any rate, such occur- 
rences seem to be recalled with varying degrees of precision by many 
ancient records, as pointed out in Worlds in Collision. 


The second of our premised assumptions helps to explain the 
restoration of spin following a hypothetical charging episode. It the 
Earth's customary burden of charge reflects the requirements of its 
customary environment, any excess charge acquired during an extra- 
ordinary event will presumably be dissipated into the environment 
rather quickly in the aftermath of that event. The Earth, effectively 
*Jrounded” to the interplanetary medium, must almost immediately 
begin to shed its excess charge, and its spin rate must increase accord- 
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ingly. 

When the process 1s completed, assuming that the environment 
itself has not been significantly altered by the passing event, we may 
expect to find that the length of the day is just about what it was be- 
fore. 


It 1s instructive to attempt a quantification of this mechanism. 
When this is done (see Appendix I), albeit with heavy reliance on 
Simplifying assumptions, we arnve at a rough estimate that a rapid 
emplacement on the Earth of some 10'* coulombs of excess charge 
might just as rapidly cut its rate of spin in half. This is to say, it we 
may imagine Venus, in the middle of the second millennium, trans- 
ferring this amount of electric charge to the Earth, we may confidently 
expect one effect to be an approximate doubling of the length of the 
day. 


Our estimate assumes the Earth to be a rigid globe and is thus a 
conservative one. Were the crust of the planet able to overcome the 
bonds of viscosity presumed to couple it to the deeper interior — a 
phenomenon discussed more than once by Velikovsky — a lesser 
charge might have the same effect on surface rotation. In this case 
the restoration of spin would be a more complicated process: We 
might expect internal friction to tend to set the crust to spinning 
again, but at the expense of internal angular momentum; then, as the 
crust lost its excess charge, it would seek to rotate faster than the in- 
terior and be forced to return angular momentum to the interior. 
The establishment of relatively uniform angular velocity throughout 
the body of the Earth might take years — *years of noise.”\”) 


It must be emphas1zed that nothing has been assumed about the 
magnitude of the Earth's normal” electric charge. The planet 1s 
clearly a material body of great mass, such that by far the greater 
part of its present-day moment of inertia is surely attributable to that 
mass and its distribution within the Earth. Still, whatever electric 
charge 1s normally convected as the Earth rotates must contnbute to 
the total. 


Electric Convection and the Earth's Rotational Glitches 


In 1960 Danjon reported a sudden deceleration of the Earth's ro- 
tation following a solar flare of record intensity.'®) According to his 
observations, the length of the day increased by 0.85 millisecond and 
thereafter began to decrease at a rate of 3.7 microseconds per day. 
Eventually the rate of spin stabilized near its pre-flare value. 
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This announcement raised quite a few eyebrows. Quite impossible. 
Said the experts. One skeptic pointed out that the phenomenon im- 
plied an increase in the Earth's polar moment of inertia of such 
magnitude as might only be produced, for example, by instantly lift- 
ing the entire Himalayan massif to a considerable height. Danjon. 
anticipating such objections, argued that it is very likely electro- 
magnetism alone that will furnish the explanation for these varia- 
tions . . .** But his claim was generally disregarded. 


Then in 1972 it happened again, even more impressively. Danjon 
was gone (deceased 1967), but Plagemann and Gribbin were on the 
watch. They found that on August 7-8, following a week of frenzied 
Solar activity, the length of the day suddenly increased by more than 
10 milliseconds. And again there was a gradual return to normal.) 


Borrowing a term from pulsar astrophysicists, Plagemann and 
Gribbin called the sudden deceleration of the Earth a glitch.” 


Again, disbeliet on the part of the establischment led to excesses. 
Neglecting the important facts that, following Danjon, Plagemann and 
Grnbbin had predicted the phenomenon, had been on the alert for un- 
usual flare activity, and had been rewarded for their vigilance, O'Hora 
and Penny of the Royal Greenwich Observatory pooh-poohed the 
whole idea: Indeed, if a solar storm of such exceptional magni- 
tude . . . exerted such little influence on the rate of rotation of the 
earth, then there are good grounds for believing that changes in the 
length of the day are induced by some other mechanism.”(!® 


[t does not seem unfair to suggest that challenges to the notion of 
electromagnetic glitches in the Earth's rate of spin are motivated pri- 
marily by the difficulty of imagining a cause-and-efftect relationship 
between solar flares and planetary rotation. If this is so, then perhaps 
the complementary assumptions we have adopted may help to dispel 
SUch difficulties. 


The increase in the length of the day reported by Danjon 1s very 
nearly 10-5 day. Now, barring the application of an external torque 
to reduce the Earth's angular momentum — and this seems ruled out 
by the apparently automatic” restoration of normal spin observed 
by Danjon and by Plagemann and Gribbin — such an effect must in- 
volve a temporary increase in the Earth's polar moment of inertia of 
approximately the same proportion. Since the **normal” value 1s 
about 10 kg-m?, we may say that Danjon observed an increase in 
polar moment of inertia amounting to 10? kg-m*. 
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Adapting the electrical braking calculation of Appendix I to this 
phenomenon, we find that the glitch of 1959, if attributable to the 
electnic convection of suddenly emplaced excess charge, could have 
involved a short-term gain of 10'* coulombs of negative charge by the 
Earth. 


It is interesting to note that a mere 10,000-fold multiplication of 
the suggested cause of the Danjon effect — a glitch of such relative in- 
consequence as to be of questioned reality — might produce the 
Velikovsky effect — a glitch whose magnitude makes it apparent to 
nearly every inhabitant of the Earth. 


Qualitatively, a flare-induced gain of charge by the Earth may be 
understood in terms of probe: theory. The Earth, as a material body 
immersed in the interplanetary plasma, is fully analogous to an ex- 
perimental probe immersed in a laboratory plasma. And if solar flares 
are essentially electric discharges, as numerous investigators have 
suggested,'?) it is only to be expected that they will affect the 
electrical balance between Probe Earth and its environment. 


Loeb points out that localized disturbances (discharges) in a plasma 
medium send out ©*waves of potential gradient,” as he calls them.(!-) 
These nipples are transitory fluctuations in plasma potential, and they 
propagate outward from their sources "at speeds approaching that 
of hight.” It follows that electrical disturbances on the Sun must 
Send waves of potential gradient throughout the region pervaded by 
the interplanetary plasma. 


Probe theory (see Appendix II) suggests that the Earth, when 
electrically at peace with its environment, should have an electric po- 
tential sc0mewhat lower than that of the interplanetary plasma. With 
reference to the figure in Appendix II, we would say that the Earth 
Should reside most of the time at or near Point C. Here, as the figure 
indicates, the net electric current across the Earth's .sheath (mag- 
netosphere) would be zero. 


Let us assume, however, that a moderate solar flare sends out a 
wave of moderately reduced electric potential. The effect on the 
Earth might be quite imperceptible. The passing of the wave might 
merely reduce the negative bias of the planet with respect to the 
plasma, or it might even reverse the roles, making the Earth slightly 
positive with respect to the plasma. In any case, so long'as the Earth 
remained between Points C and F on the probe-characteristic curve, 
there would be only a relatively slight flow of negative charge from 
the plasma to the planet. Probably the most evident effects would be 
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changes in the sheath — a gradual collapse of the positive-space-charge 
Sheath until Point E is reached, and then a gradual buildup of a 
negative-space-charge sheath between Points E and F.('?) 


But what if unusually intense flare activity were to generate a wave 
(or series of waves) of decreased potential sufficient to shove the 
Farth past Point F? There would be a sudden, torrential influx of 
negative charge from the outside, conceivably a flow great enough to 
have a perceptible effect on the Earth's rotation. As long as it took 
for the wave of depressed potential to pass, or until negative charge 
accumulating on the Earth could again shift the planet leftward of 
Point F, the outpouring of negative charge from the heavens would be 
SUStained. 


This picture, 1it seems to me, has ment in that it not only suggests 
a cause-and-eftect relationship between intense solar flares and rota- 
tional glitches on Earth but also offers an explanation for the apparent 
fact that lesser glitches are not associated with lesser flares. (We have 
not considered the effects of waves of increased potential, but it 1s 
evident from the probe characteristic that no s1gnificant change in 
the electric charge of the Earth should result.) 


The details of this hypothetical charging process necessarily remain 
obscure. We might suppose that incoming electrons would be largely 
funneled into polar regions by the geomagnetic field; evidence for 
this could be drawn from the known relationship between ordinary 
solar flares and auroral displays(?). But perhaps we should also con- 
sider the possibility that a reversal of the atmospheric electric field — 
to be expected when (and if) the Earth moves to the right of Point E 
on the probe characteristic — would produce a downward flow of 
ionospheric and magnetospheric electrons from all directions. What- 
ever might happen, the atmosphere and the geomagnetic field must 
complicate matters. 


Electric Convection, Geomagnetism, and Magnetic Reversals 


A century ago the phenomenon of magnetism produced by electric 
convection had been foreseen by Maxwell but never proved in theory 
and never observed. In 1878, however, Rowland reported an experi- 
mental demonstration of the effect.(??) He showed that an electrically 
charged, rotating body generates a magnetic field indistinguishable 
from that which would be generated were the same body fixed in 
place and a conduction current of electricity made to flow around it. 
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Inspired by his finding, Rowland asked whether the Earth's mag- 
netism might not be due to electric convection. He set about calcu- 
lating how much charge the planet would have to carry to explain the 
general character and strength of the geomagnetic field. But his re- 
Sult dismayed him. He judged that such a great charge — something 
like 107? coulombs — could not possibly reside on the Earth; the 
planet would be torn to pieces by the mutual repulsions among the 
charges.(1) 


Since Rowland's time, other investigators have turned to electric 
convection as the cause of the Earth's magnetism, only to abandon 
the quest in the face of further objections.(!”) 


All these problems seem amenable to solution, however, it electric 
charges may be located not only on the Earth, but inside it as well, 
and it a mechanism can be conceived that will keep them in place and 
prevent them from blowing the planet to bits. As it happens, our 
Second assumption fultills all these requirements. 


Atleast one attempt was made to deduce the Earth's normal charge 
from the strength of its atmospheric electric field. In this instance, 
the investigator concluded that the Earth's charge was too small by a 
factor of 10* to explain geomagnetism in terms of electric con- 
vection.(15) 


This kind of calculation assumes that interplanetary space is a non- 
conducting void, such that planetary charge will be manifested in an 
electric field whose strength vanes as the inverse square of the distance 
from the center of the planet. But, as I suggested several years ago,!?) 
the atmospheric electric field and its continuation outward through 
the magnetosphere are in all likelihood features of the Earth's space- 
charge sheath — a region in which a relatively small difterence in po- 
tential between the Earth and the solar-wind plasma is bridged. It 
this be $0, then there 1s no reason to-suppose that potential gradients 
(field strengths) anywhere in the sheath are indicative of the Earth's 
total electric charge. 


An example illustrates the potential fallacy in the kind of calcula- 
tion just mentioned. Taking purely arbitrary figures, let us say that 
the Earth's surface potential is 1.0000 x 10!'* volts, the potential of 
the distant plasma is 0.9999 x 10** volts, and the thickness of the 
Sheath is 1 earth-radius, or 6.4 x 10* meters. In this case, we find that 
the average potential gradient in the sheath is 0.0001 x 107*/6.4 x 10* 
= 1.5 x 10* volts per meter. Now, on the other hand, were this same 
10**-volt Earth isolated in empty space, void: of plasma, we could 
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expect to find that the electric potential 1 earth-radius above the sur- 
face was one-fourth that of the surface, or 2.5 x' 10"* volts. The 
average potential gradient across this part of the void would be 7.5 x 
10!2/6.4 x 10® = 1.2 x 10? volts per meter. 


It is apparent that if we take the measurable field strength — in 
this example, about 10? volts per meter — and seek to deduce the total 
charge on the Earth with total disregard for the existence of the 
plasma, we come up with an answer roughly four orders of magnitude 
too small. Similarly, the calculation suggesting that the Earth's 
electric charge is 10* times too small to explain geomagnetism carries 
little conviction, since 1t was performed at a time when space was 
believed empty. 


It, then, electric convection remains a viable explanation for the 
Earth's magnetism, what can we say of geomagnetic reversals? 


We have already spoken to the question of rotational glitches and 
Sought to explain them in terms of adding negative charge to the Earth. 
Intuition suggests that the ingredients of such events, or episodes, 
might have effects tending to cancel one another so far as magnetism 
1s concerned: Added negative charge would tend to increase con- 
vection currents due to rotation; but the coincident electrical braking 
of rotational velocity would tend to reduce those currents. Thus the 
Danjon effect, of 1itself, might be expected to have little influence 
upon the magnetic moment of the planet. 


The Velikovsky effect, on the other hand, would seem capable of 
reversing the geomagnetic field under certain circumstances. Presum- 
ably the interplanetary discharge responsible would have to drain 
negative charge from the Earth, and indeed drain so much negative 
charge as to leave the planet with a net positive charge. Then, with 
continuing direct rotation, both the convection current and the mag- 
netic field of the planet would be reversed. 


Electrical braking says nothing about the sign of the charge, or the 
increase in charge, involved in the process. The Earth's normal 
polarity is apparently negative; increase the negative charge and the 
Spin rate must slow. On the other hand, should the polarity be re- 
versed and the new (positive) charge increase past the numenical 
value of the normal negative charge, slowing of rotation would again 
be expected. So we may suppose that an interplanetary bolt leaching 
away more than twice the Earth's usual negative charge would not 
only reverse the geomaenetic field, but would also decelerate the 
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planet's spin. And since (as we suppose also) the Earth's normal 
charge is a tiny fraction of 10'* coulombs, it seems reasonable to 
SUggest that an electric discharge either delivering or withdrawing 
107* coulombs of negative charge would approximately double the 
length of the day. 


But reversing the electric polanty of the Earth should have other 
effects, too. First, the withdrawal of the normal negative charge 
Should have an accelerating effect on rotation. Then a further with- 
drawal of negative charge, producing a net positive charge on the 
planet, should have a decelerating effect. Therefore, on the basis of 
the electric-convection hypothesis, one would expect the onset of a 
peniod of geomagnetic reversal to be marked by a shortening and then 
a relengthening, of s0me magnitude, of the Earth's period of rotation. 


For the stretch of history covered by Velikovsky's published works 
there is known evidence for only one geomagnetic reversal — some 
time in the eighth or early seventh centuries.) Interestingly, a 
Shortened day 1s also recorded in that same time frame — the day 
when Ahaz was buried.(-!) 


The Talmudic tradition cited by Velikovsky has it that this particu- 
lar day — not the next day, or any that followed thereafter — was 
Shortened. Suppose, then, that toward mid-afternoon in Judea a 
bolt from Mars withdrew perhaps twice the normal negative charge of 
the Earth. As far as rotation is concerned, the first effect would be a 
Speedup in the spin rate; the Sun would hasten to an early setting. 
Then, after sunset — and quite conceivably unnoticed in the turmoil 
attending the *commotion”” — the motion of the celestial sphere 
would be slowed again to near normal. (In effect, of course, the 
night would be shortened about as much as the day preceding it.) 


By the next morning the Earth's rotation would seem more or less 
**QaS uUSual,” but the residual positive charge on the planet would be 
generating a reversed geomaegnetic field. 


The Talmudic tradition credits another disturbance, in the time of 
Hezekiah, with correcting the day-shortening that occurred when 
Ahaz was bunied. On the later occasion a day was prolonged, and sun- 
Set was delayed. But we need not conclude that a physical regime 
instituted on the first occasion lasted for many years. Normal 
electrical conditions and normal geomagnetic polarity were probably 
restored rather quickly after the first event. The Hezekiah event was 
in all lIikehhood a temporary slowdown due to an increase in negative 
charge. 
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The date of the Ahaz event, late inthe eighth century, fits well with 
the evidence of reversed magnetism in certain Attic and Etruscan 
vases. But could the Earth maintain reversed electrical polarity long 
enough — weeks? months? — for potters to turn out wares in such 
quantity that some could be expected to show up in archaeological 
digs? 


Were the commotion on the day when Ahaz was buried indeed due 
to a reversal of the Earth's electrical polarity, we might say that it 
Shifted the Earth well to the right of Point F on the probe character- 
istic. Would not plasma electrons then rain down in torrents until 
normal conditions were re-established? And would this process not 
be completed long before potters anywhere could complete even one 
clay vessel? 


Negative answers to these questions may draw some Support from 
the observed lengths of time it takes the Earth to recover from mere 
Danjon events — matters of s0me weeks. Then, too, electrical polarity 
reversals might shift the Earth so far to the right on the probe 
characteristic as to *disable*”” the plasma, so to speak. The probe 
characteristic is denved from experiments in which free charges from 
a plasma are both available and ©willing” to contribute to the intense 
charging currents indicated by the steep nise in the curve beyond 
Point F. The plasma we are dealing with, on the other hand, is the s0- 
called solar wind. If, as suggested elsewhere,(22) this plasma is actu- 
ally the *negative-glow” plasma of an electric discharge that powers 
the Sun, then its electrons may be too ©busy” at other tasks to be 
instantly distracted by anomalous electric charge on the Earth. 


In physical terms, this means that plasma electrons will be totally 
*unaware” of the Earth's improper electric charge until or unless they 
are contacted by the electric field in the Earth's sheath. Only those 
electrons whose proper motions in the plasma bring them to the 
Sheath boundary can be influenced by this field. And even then, 
only those whose proper motions are suitable to begin with can be 
collected by the Earth; many electrons, entering the sheath at un- 
SUitable angles and with excessive velocities, will s:mply orbit partly 
around the Earth and make exits from the sheath at other points.(5) 


In time, of course, the Earth's improper polarity will be corrected. 
Its alien” positive charge will cause the sheath to expand "in search 
of” negative charges, and it will keep on expanding until enough are 
collected. Still, considering the scale of distances in the Solar System, 
the tenuity of the interplanetary plasma, and the suggested pre- 
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occupation of that plasma with the fulfillment of the Sun's needs, 
we may reasonably speculate that restoration of normal geomagnetic 
conditions following a complete reversal might take at least a full 
terrestrial Season. And the available evidence would not seem to ask 
for more. 


Electric Convection and Secular Deceleration of the Earth's Spin 


That the Earth's rate of rotation is slowing perceptibly with the 
passage of time appears to be an established fact.'f) This secular 
retardation 1s generally laid to tidal drag by both the Sun and the 
Moon. But Munk and MacDonald pointed out years ago that such a 
mechanism presents problems; in particular, it offers no satisfactory 
explanation for the dissipation of rotational evergy.() And more 
recently Rochester has pointed out that *the *moderm' rate of secular 
deceleration due to tidal friction is probably close to twice the value 
used by Munk and MacDonald . . . [and] in turn nearly doubles the 
problem of accounting for the accompanying energy dissipa- 
tion . . .*2®) Thus the phenomenon is imperfectly accounted for by 
tidal friction. 


Could it be that the Earth's electric charge increases with time? 


This is precisely what one would expect if, as Suggested, the Sun 
denves its energy from the outside by way of an electric discharge. 
We may suppose that the current sustaining such a discharge could 
flow only so long as the Sun could be induced to accept ever more 
charge and an ever-increasing electric potential. But as long as the 
potential of the Sun increased, that of the interplanetary plasma 
(negative glow) would also increase, and so would those of the in- 
dividual planets that are immersed in and grounded to the plasma. 


In keeping with matters already discussed, a secular increase in the 
Earth's electric charge must to some extent secularly increase its 
polar moment of inertia and gradually slow its rotation. 


So it seems probable that a full accounting for the phenomenon of 
Secular retardation must apportion effects between at least two 
causes: Tidal drag; and electrical braking. Careful extraction of tidal- 
drag effects from the total might even give us a measure of how much 
charge the Earth is induced to accept in a given period of time. This, 
in turn, might tell us how much of the Earth's polar moment of 
inertia is attributable to sheer mass and how much to electric charge. 


Adding an electrical component to secular retardation raises a 
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problem concerning the Earth's magnetism. If geomagnetism be laid 
to the rotation of the negatively charged Earth, then increasing the 
charge might be expected to intensify the magnetic field. On the 
other hand, rotational retardation resulting from increasing charge 
could be expected to decrease the strength of the magnetic field. 
Actually, the geomagnetic field seems to be decaying,(*”) $0 it may be 
that the latter effect is more pronounced than the former. In any 
event, the problem bears careful study. 


At the beginning of this essay I suggested that geophysicists of 
every persuasion might profit from the adoption, as a working hy- 
pothesis, of the complementary assumptions premised here. But in 
Support of this suggestion our discussion has been confined entirely 
to is8Ues bound up in the phenomenon of electric convection. 
Obviously there is much more to be said, that must be said, before 
the 1dea can be sustained once and for all. 


Velikovsky long ago brought some of these matters to the attention 
of science; unfortunately, science elected not to attend at that time. 
Then, as fate would have it, technology, with and without the bless- 
ings of scientists, Sent man and his devices deep into space, and 
Similar matters forced themselves upon the attention of science. 
Strangely enough, however, even this failed to prompt a return by 
protessionals to the fundamentals of electrical science. They chose, 
rather, to concentrate their thoughts and their writings at the leading 
edges of theoretical notions based on assuUmptions too old, too dull, 
and too well-accepted to inspire re-examination. 


No one would argue that geophysics 1s an easy sclence. Its com- 
plications are probably more puzzling than those of any other branch 
of physics. Yet it could be that many of these complications arise be- 
cause geophysicists — alone among all physicists — inhabit their field 
of Study and cannot see the forest for the trees. 


* #* * 


APPENDIX 1 


Electrical Deceleration to Double the Length of the Day 


Booker (Reference 6) shows that *ffor acceleration or deceleration 
of [a charged] flywheel, the wheel would function as though it were 
uncharged and had a mass M' given by M' = M + LQF...” Here M is 
the mass of the flywheel rim. L is the inductance of the rim, and Q 1s 
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the electric charge per unit length of rim. It is assumed that the spokes 
and axle have negligible moments of inertia and negligible influence 
on the electromagnetic behavior of the flywheel. SI units are used 
throughout the analysis. 

The inertial effect of the quantity LO* — an apparent increase in 
mass for the flywheel rim — is due to electromagnetic induction as 
the charge rotates with the rim, creating an electric current. 

Suppose we adapt this to the problem of terrestrial rotation by 
assuUming that any suddenly emplaced (excess) electric charge becomes 
distributed over the entire globe in a time that is negligibly short. 

To facilitate calculations (and increase the similarity between the 
Earth and a flywheel, let us deform the planet a bit and think of it as 
a rather Squat cylinder spinning about its cylindrical axis. Figure 1 
indicates this transformation. 


[> 


Figure 1 — (A) Axial cross-section through Earth and its core 
(solid circles), with outlines of equivalent solenoid (cylin- 
drical model) shown dashed. (B) Inclined view of model 
Solenoid only, showing quantities referred to in text. 
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To approximate the mean intensity of an electric current that 
varies, on the real Earth, from zero at the poles to a maximum at the 
equator, we take the length of our cylinder, S, to be rather less than 
the polar diameter of the Earth, which is actually about 1.27 x 107 
meters. Since this adjustment, however, concentrates the charge on 
too small an area(the rim” of the cylinder) and thus tends to increase 
both the charge density and the current produced by the rotation of 
the cylinder, we make another correction by reducing the radius of 
the cylinder to something less than the equatorial radius of the Earth. 
which in reality is 6.4 x 10* meters. 

Consider, then, a cylindrical model of the following dimensions: 
radius, f=5 x 10* m; length, s = 1 x- 10” m. It follows that the cross- 
Section area of the cylinder, s = 2.57 x 10”? m?. 

From Booker's equation, given above, and from the fact that the 
moment of inertia, C, of a flywheel rim is the product of the mass of 
the rim and the square of its radius, it follows that adding charge to a 
fly wheel rim increases C by an amount C” given by 


C*.=LO* (1), 
which can be solved for Q-: 
=fC LR. po! (ii). 


Since Q 1s charge per unit length of flywheel (cylinder) nm, where- 
as we wish to find the total charge, q, that results in a given increase 
in moment of inertia, we multiply Q by 2T7r and find that 


g = 2n( CE FF (111). 


We must next evaluate the inductance, L, of the model, taking into 
account the (presumably) high magnetic permeability of the real 
Earth's core. As is apparent from Figure 1, the core occupies an 
important fraction of both the volume of the Earth and that of the 
model. We cannot go too far wrong, therefore, in assigning the entire 
interior of the model a permeability of, say, 10?, typical of ferro- 
magnetic materials. 

The inductivity of vacuum is 4n x 10-7 henry-m ©* (Booker, p. 
408). Multiplying this by the assumed permeability, we arnve at an 
inductivity, u, of 47 x 10 * henry-m-! for the model. 

Booker also provides (p.409) an expression for the inductance of 
a cylindrical solid carrying an electric current on its rim” (in effect, 
a Solenoid): L= u S/s. Since we have adopted his notation, we may 
write directly: 
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L =4n x 10'* x 2.57 x 10 x 10-7 = 10* henrys (iv). 


With this numencal result we reduce Eq. (111) to a more convenient 
form: | 


q& 6.3 x 102 C'/? (v), 
which rounds off a bit further to 
ge 0AY: 7/10 (v1). 


When C' is in units of kg-m?, q is in coulombs. 


Applying this very rough approximation to the Venus-Earth en- 
counter that Velikovsky dates near -1500, and assuming that on that 
occasion the Earth's spin rate was rather suddenly reduced to half its 
usual value by a rapid transfer of charge from Venus to the Earth, 
what may we say of the total charge involved? 

To satisfy the law of conservation of angular momentum, which 
demands that the product of angular velocity and moment of inertia 
remain constant, the excess charge in this case must double the mo- 
ment of inertia. That is, C+#C =2C; and C' = C'. Normally (in our 
time), C for the Earth is about 10** kg-m*. We are saying, therefore, 
that C'= 10** kg-m? is the increase in moment of inertia effected by 
the encounter with Venus (given our present assumptions). Inserting 
this value in Eq. (vi), we find that some 10'% coulombs added to the 
Earth's normal charge would produce the effect of a 48-hour day. 


APPENDIX II 


Plasma Probes 


Before the turn of the present century investigators were inserting 
metallic wires, disks, and spheres into the plasma regions of laboratory 
electric discharges in attempts to learn what was going on electrically 
in this strange, fourth state of matter. But until Irving Langmuir and 
his colleagues of 50 or so years ago took up this field of inquiry, no 
one was able to make valid deductions from probe results. 


An innovation of Langmuir's was a probe whose electric potential 
could be adjusted with respect to one of the discharge electrodes. 
With this Langmuir probe, as it came to be called, he was able to show 
that the floating potential” acquired by an isolated (insulated) probe 
of the kind used by all earlier researchers was not really the potential 
of the plasma itself, as everyone had always supposed. Instead, float- 
ing potential was always substantially lower than plasma potential. 
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Langmuir was able to explain this phenomenon on the basis of the 
different mean *©temperatures” of the positive ions and the electrons 
making up the plasma. The electrons, moving with much higher ran- 
dom velocities than the positive 1ons, are able to overcome adverse 
electric fields of s0me considerable strength and reach the probe even 
though it has a negative bias. The faster electrons continue to be 
collected by the probe until its potential is lowered enough to stop 
the process. At this point, the probe has reached its floating potential. 
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Figure 2 — Volt-Ampere Characteristic of Plasgma Probe 
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By varying his probe potentials up and down with respect to plasma 
potential, Langmuir developed the raw data for a volt-ampere char- 
acteristic curve, such as that of Figure 2. The general features of this 
characteristic are the same for any probe and any plasma. Langmuir's 
theory of probe behavior has been improved on since his time, but 
the behavior he observed remains the behavior of probes today. 


When a probe is sufficiently negative with respect to the plasma 
(placing it to the left of Point B), the only current it collects is the 
random current of positive ions whose proper motions bring them in- 
to contact with the electric field in the sheath surrounding the probe. 
(To a first approximation, the plasma itself is field-tree.) Plasma 
electrons contacting the sheath boundary are repelled back into the 
plasma. A further decrease in probe potential has little effect on the 
positive-ion current, except insofar as it increases the thickness of the 
Sheath and thus also its 1on-collecting area in contact with the plasma. 
(Cosmic rays constitute such a positive-ion current.) 


Increasing the potential of the probe — shifting it to the nght of 
Point B — permits some electrons — the fastest ones — to reach it. At 
Point C enough electrons are collected to cancel the current effect of 
the positive 1ons, and the net current to the probe 1s zero. 


At Point E the probe is at plasma potential, receiving the full ran- 
dom currents due to both electrons and positive 1ons; the plasma is 
in contact with the probe, and the space-charge sheath has disappeared. 


Region EF 1s one in which electrons are accelerated from the 
plasma to the probe, while positive ions are repelled by the (rebuild- 
ing) sheath field. (The Earth, accordingly, experiences a ©Forbush 
Decrease” in cosmic rays.) The probe receives the entire random 
current of plasma electrons, so that a further increase in the positive 
potential of the probe might not be expected to result in an increase 
in current, except — as before — that due to sheath expansion. 


But when Point F 1s reached the electric field in the sheath is s0 
Strong that electrons acquire energies sufficient to ionize neutral 
particles. This releases many more electrons, and there is a sudden 
increase in current to the probe. The steep rise in the curve to the 
nght of Point F therefore presupposes the presence of neutral 
particles in the medium constituting the sheath. 


(This last point raises a question in the context of the present 
discussion, since the interplanetary plasma is essentially devoid of 
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neutral particles. But in the Earth's sheath (magnetosphere and 
atmosphere) neutrals are relatively abundant, so it would appear that 
our hypothesis that the planet has on occasion been to the right of 
Point F 1s basically tenable.) 
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ORBITS AND THEIR MEASUREMENTS 


RAYMOND C. VAUGHAN 


ABSTRACT 


A diagram or 'map © is developed on which elliptical orbits are represented as 
points, and on which the interrelated values of various orbital parameters are 
Shown, accurate to within 1 or 2 per cent. Thus, at a given point, the various 
parameter values for the orbit are chown. Conversely, a point can be defined on 
the map by two given parameter values. The map shows graphically the inter- 
dependence of parameters and thereby illustrates the limitations on orbital change. 
First, a brief description is given of orbital parameters, Kepler's laws, and 
ellipses. Elliptical orbits are then classified and represented as points on a Semi- 
log grid, using coordinates a and e, in order to form the basic map. Other 
kinematic parameters are introduced that are functions of a and e, and a net- 
work of parameter contours is Superimposed on the map, allowing parameter 
values to be read from the map by direct measurement. Conservation of energy 
and of angular momentum are discussed insofar as they constitute the limitations 
on orbital change. Finally, the mean synodic period {which is determined by the 
orbits of two planets, not just one) is discussed in terms of the map. 


INTRODUCTION 


Suppose you want to buy some apples, and you stop at a farm to 
get them. You tell the farmer that you'd like to buy the apples for 
$5/bushel, that you want ten dollars worth, and that you'd like three 
bushels of them.- The farmer won't be able to oblige you: you've 
Specified three values, whereas only two of them can be chosen freely. 
Any two can be chosen, but the third value will then follow from the 
first two; it cannot be chosen freely. In other words, the three 
quantities in this situation are interrelated, such that two of them 
are independent and the third is dependent. 

The same sort of interrelationship exists among many of the 
measurements that can be made of a planet's orbit. This paper 1s 
concerned with the interrelationship among nine such quantities, 
where only two of the nine are independent. The nine are: 


a the semimajor axis of the planet's orbit, often called the 
planet's mean distance from the Sun 


the eccentricity of the planet's orbit 


P the planet's orbital period (sidereal period) 


Q 
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r the planet's distance from the Sun at aphelion (its farthest 
distance from the Sun) 


r,nin the planet's distance from the Sun at perihelion (its closest 
approach to the Sun) 

Vx Ame planet's maximum velocity, which occurs at perihelion 

V nk the planet's minimum velocity, which occurs at aphelion 


H/m the planet's orbital energy per unit mass 
I/m the planet's orbital angular momentum per unit mass 


These nine quantities are orbital parameters. For a given orbit they 
all remain constant, but most or all of them will change 1t the orbit 
changes. The major purpose of this paper is to present a diagram or 
*map” that shows the interrelationship of these nine parameters. Ihe 
map 1s useful both for the numerical values and for the insight it 
provides: it allows the values of the nine parameters to be determined 
within one or two per cent by a direct measurement on the map, and 
it Shows exactly how a change in any one of the parameters will 
affect the other parameters. 

A somewhat different parameter, the mean synodic period 5, 1s 
dealt with at the end of the paper. The other nine parameters depend 
only on a single orbit, but the mean synodic period depends on the 
orbits of two different planets. It remains constant as long as both 
orbits remain constant, but may change it either orbit changes. Like 
the other parameters, it can be determined from the map. 


KEPLERIAN ORBITS 


The orbital motion of the planets is described very well by the 
three laws publiched by Kepler in 1609 and 1619. Slightly more 
accurate (and much more complex) ways of expressing orbital motion 
have been provided in turn by Newton and Einstein, but such im- 
provements are beyond the accuracy intended here.) Hence, it will 
be assumed for the purposes of this paper that Kepler's three laws 
give a true and complete description of the orbital motion of the 
planets, and, more generally, of any body revolving in a periodic 
orbit around the Sun. 


Kepler's laws are strictly kinematic: they make no reference to the 
mass of a planet. Since the orbital motion of a planet or other body 
does not depend on its mass.<*) or on any other property of the body. 
the body itself can be ignored in any consideration of the orbit. 
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Likewise, any hypothetical orbit can be considered without regard to 
the properties of the body that might occupy it. It is thus possible to 
Study and classify all orbits as if they were empty” orbits. where 
various parameters commonly associated with the motion of an 
orbiting body are treated as characteristics of the orbit itself. Orbital 
characteristics and characteristics of the body can then be treated 
Separately, or recombined, as is most convenient in each instance. 

For example, orbital energy per unit mass (H/m) and angular mo- 
mentum per unit mass (!/m) are parameters that depend on the orbit 
but not on the body. When a body is reintroduced to the empty” 
orbit under consideration, the body's mass m multiplied by H/m will 
give the body's orbital energy H, and the body's mass m multiplied 
by 1/m will give the body's orbital angular momentum l. 

Kepler's laws are: 


|.- The orbits of. the planets are ellipses. The Sun, in each case. 
is located at one focus of the ellipse. 


2. Each planet moves such that the line (i.e., the radius vector) 
from the Sun to the planet sweeps out equal areas in equal 
intervals of time.(?) 


3. The $square of each planet's orbital period is proportional to 
the cube of its mean distance from the Sun, 1.e., proportional 
to the cube of the semimajor axis of its orbit. In other words, 
the ratio of a planet's period squared to its semimajor axis 
cubed 1s the same for all planets. 


ORBITAL SIZE AND SHAPE 


An ellipse is shown in Figures 1, 2, and 3. The ellipse itself 1s the 
outer curve enclosing the two points known as foci, while the other 
lines chow some of the standard ways of measuring an ellipse. Ihe 
dimension a is the semimajor axis; it is the most common measure of 
the size of an ellipse and is incorporated in all ellipses in two distinct 
ways, as Seen in Figures'l and 3. The lengths r and r' are the distances 
from the two foci to any point on the ellipse (s0 that one of them 1s 
equivalent to the radius vector mentioned in Kepler's second law); 
they are not fixed lines or lengths, in contrast to the other lines 
drawn. Their sum, however, is always a fixed length: r + r' = 2a 
(constant) for all points on the particular ellipse. This relationship 
can serve as the definition of an ellipse, and it allows an ellipse to be 
drawn using two tacks and a loop of string, as shown in Figure 4. 

The ratio of c to a is called the eccentricity, designated e; the 
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limiting cases for an ellipse are e=O ande = 1. When e = ©, then 
c = 0, so that both foci coincide at the center point and the ellipse 1s 
a true circle of radius a and diameter 2a. As the parameter e increases 
from zero, two simultaneous effects can be seen: the circle gradually 
becomes flattened (more elliptical) and the foci diverge. Ihe latter 
effect becomes evident more quickly than the former, so that an 
ellipse with e = 0.2 has its foci obviously off-center although its shape 
is still very nearly a true circle. (For clarity, the ellipse drawn in 
Figures 1-3 has a relatively high eccentricity: e = 0.75.) Ultimately, 
as the value of e approaches 1, the ellipse will become $0 narrow that 
it looks like a straight line of length 24. 

Four parameters (a, b, c, and e) have been used to describe an 
ellipse; however, only two of them are independent parameters. In 
other words, specified values for two of the four parameters (any two, 
although a and e are most often used) are sufficient to define a 
particular ellipse. The two other parameters are dependent: they 
can be calculated from the independent parameters with the two 
equations a* = b* + c* and c = ae. 


VARIOUS ORBITAL PARAMETERS 


In order to describe completely the motion of an orbiting body, 
Six independent parameters are needed. The six that are traditionally 
used are called the elements of a body's orbit. Two of the elements 
(a and e) describe the orbit's size and eccentricity, three describe the 
orbit's orientation in space, and one establishes a reference between a 
point on our calendar and the position of the orbiting body (so that 
it can be located at any given time). However, the latter four elements 
will not be dealt with here. They can be left out, as a matter of con- 
venience, since they do not effect a or e or any of the other param- 
eters treated in this paper. Hence, in the terminology of this paper, 
all that is required to **specify”” or *establish” an orbit is that a and e 
be established, regardless of the orientation of the orbit and regardless 
of the body that might occupy it. 

The next step will be to examine the interrelationship that exists 
among a, e, and the other seven orbital parameters listed in the 
Introduction, and to portray this interrelationship on a diagram or 
map of some sort.) As mentioned previously, the nine parameters 
are not completely independent of one another; on the contrary, 
only two of the nine can be considered independent. The remaining 
Seven will be dependent on those two and can be calculated from 
them by means of the seven equations in Table 2. The parameters 
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a and e are often treated as the independent parameters and will 
generally be used here as such. Nevertheless, within certain limita- 
tions,©®) an alternative pair of parameters can be chosen from the list 
of nine, to serve as the two independent parameters which suffice to 
Specity an orbit and from which the remaining seven can be calculated. 

No units of measurement are necessary for e, which is expressed as 
a dimensionless ratio. The units used for all other parameters except 
S (which is discussed later) are based on Earth's year, adopted here 
as the unit of time, and the asrronomical unit, adopted as the unit of 
length. (One astronomical unit, defined as 1.496 x 10% km, is equiv- 
alent to Earth's mean distance from the Sun.) Additional information 
on units of measurement is given in Tables 2 and 3. 


TWO-COORDINATE MAPPING 


Two independent parameters can be represented on a two-coor- 
dinate grid or graph. Thus, for example, orbital size and shape can be 
represented as shown in Figure 5, using coordinates a and e. Each 
point on the grid represents a unique pair of values of a and e. The 
width of the grid extends frome=QOtoe=l, with e = 0.5 lying mid- 
way between. Ihe height of the grid extends froma= 0.1 toa= 10 
(witha = 1 lying midway between, since the scale for a is logarithmic). 
Any elliptical orbit between one-tenth and ten times the size of 
Earth's orbit thus corresponds to a unique point on the grid in Figure 
I; 

The points representing the orbits of Mercury, Venus, Earth, Mars, 
Jupiter, and Saturn are marked on the grid. It can be seen, for 
example, that Venus has the least eccentricity, Mercury has the 
greatest eccentricity and also the smallest orbit, and Saturn has the 
largest orbit, of the six planets shown. The orbits of asteroids and 
Some $short-period comets could also be represented on the grid. In 
order to include larger and smaller orbits, the grid may be continued 
beyond its arbitrary top and bottom margins. One upward continu- 
ation of the grid, in the same format, would extend from a = 19 to 
a = 1000, thus easily including the orbit of Pluto (a = 39.5) and also 
including various cometary orbits. One downward continuation 
would extend from a = 0.1 to a = 0.001, thus reaching the practical 
lower limit, since an ellipse with the latter value would not fit around 
the visible surface of the Sun. 

The grid with coordinates a and e will henceforth be called a map 
of orbital parameters. Obviously, it is an abstract map, on which any 
real or hypothetical orbit is represented by a poinr. 
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PARAMETER CONTOURS ON THE MAP 


At each point on the map, the values of the other seven parameters 
can be calculated algebraically by means of the equations in Table 2. 
If a system of labeling were available, it would be possible to indicate 
the values of the other seven parameters at every point on the map. 

This is done in an abbreviated fashion in Figure 6. The underlying 
grid is identical to Figure 5, so that orbits are represented in exactly 
the same way; however, reference lines have been added which allow 
the value of each parameter to be determined at any point. These 
reference lines are analogous to contour lines on a topographic map 


or isObars on a weather map: they are lines along which the particular 


parameter has a particular constant value. These lines will be called 
contours. They were, of course, plotted using the equations in Table 
2, but now that they are drawn on the map it 1s not necessary to be 
concerned with how they got there. 

Two reference contours have generally been drawn for each param- 
eter, and each 1s labeled with the parameter symbol and value. For 


example, one of the //m contours is {/m = 2 and the other is //m = 10. 


Both of them have exactly the same shape and onentation; they are 
thus equidistant from each other when measured along any vertical 
line (1.e., measured parallel to the a-axis on the map). Other contours 
can be drawn for other values of //m (not only integers and fractions, 
but also irrational values such as //m = /2 and 1/m = 3.14159... .): 
they too will have the same shape and orientation, and any two will 
be equidistant from each other along any vertical line on the map. 
The contours always he in numerical order on the map: e.g., I/m = 
9.99 must lie between //m = 9.98 and //m = 10, although it will not 
be exactly midway between since the scale is logarithmic. 


The same remarks hold true for the contours drawn for r 
min Vmax» V mins 2nd H/m. 

It should be observed that contours also exist for a and e. This is 
a rather trivial observation, since it 1s implicit in any graph; neverthe- 
less, to be consistent, it should be recognized that all horizontal 
Straight lines on the map are contours of a, and all vertical straight 
lines on the map are contours of e. 

There are no contours drawn especially for P, since some of the 
integer-value P contours and a contours coincide (P = 1 is the same as 
a = l, and P=8is the same as a=4, etc., since the ratio P*1a® is the 
Same for all orbits around the Sun according to Kepler's third law). 
The scale of P is marked along the righthand edge of the map in 
Figure 6. 
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The two reference contours for H/m are drawn as dashed lines. 
All H/m values on the map are negative, as will be discussed later. 
Since the H/m contours are the same $hape as the a and P contours 
(i1.e., Straight lines), any H/m contour is also a contour for a and for 
P: e.g., the three contours H/m = -10, a= 1.97392088..., and P= 
2.1 T1328dT.... are the same line on the map. 


In summary, Figure 6 provides a map upon which orbits can be 
represented as points. Each of the nine parameters is indicated by at 
least two reference contours. Additional contours can be drawn for 
other values. All contours of the same parameter have exactly the 
Same $hape and orientation (but, except for a, P, and H/m, the con- 
tours of different parameters do not). Any two contours of the same 
parameter are equidistant from each other along any vertical line on 
the map (except for the e. contours, which are obviously equidistant 
along any horizontal line). All contours for each parameter lie in 
numerical order on the map. The spacing of the contour values 
(1.e., the scale) is logarithmic for all the parameters except e. 


SCALING BETWEEN CONTOURS 


In theory, the preceding paragraph provides enough information to 
construct additional contours for any given parameter values, or to 
identify the values of the contours that pass through any given point 
on the map. 

In practice, the value of any parameter (except e) at a point that 1s 
not located on one of the existing reference contours can be deter- 
mined by measuring vertically on the map, 1.e., parallel to the a-axis, 
from one of the reference contours to that point with a logarithmic 
*<*ruler” of the appropriate scale.'®) _ Such a ruler”, with three 
logarithmic scales, is provided on pages 41 and 42. It may be cut 
out from the page on which it is printed. The logarithmic scales of 
the ruler”, like those of a slide rule, do not indicate the location of 
the decimal point: it must be inferred from the reference contours 
on the map. 

As an example, the value of 7,,.;,, at the point on the map where 
a = 0.4 and e = 0.5 would be measured in the following way: 

The value for the point can be measured from one (or both) of the 
7 reference contours; the contour r,,;,, = | will be chosen 
arbitrarily. The 7,,,;,,-Scale on the ruler” should be laid alongside- 
the vertical line e = 0.5 on which the point lies, and the reference 
contour 7r,,.;,, = | (where it crosses e = 0.5) should be lined up with 
the value on the r,,,;,,-scale which is the same as the reference con- 
tour's value, which in this case is 1. There are three different marks 
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on the 7,,.;,,-scale that can represent the value 1, since the decimal 
point location is not indicated there; the mark in the middle will be 
chosen (arbitrarily) to be aligned with the contour. It may be noted 
that the ruler” is now spanning borh r,,.;,, contours; this is not 
actually necessary, but it should be done whenever possible, in order 
to double-check the alignment of the ruler”. 

The ruler” is now in position s0 that its r,,,;,,-scale shows the 
values of r,,,;,, for all points along the vertical line e = 0.5. At the 
point under consideration, the scale shows the value of r,,;,, to be £ 
(with the decimal point location not indicated). Since the point hes 
between the contours r,,;,, = U.1 7... 1; the value must be 
r,nin © 0-2 at the point. In other words, the map shows that any 
body in an orbit around the Sun, with a semimajor axis a = 0.4 astro- 
nomical units and an eccentricity e = 0.5, will be 0.2 astronomical 
units from the Sun at perihelion. Other parameters would be measured 
from their reference contours in the same way. 

The preceding example shows how the value of a parameter can be 
determined for a given point on the map. Determining the location 
on the map of a given parameter value is similar; the appropriate scale 
of the ruler” would be positioned to measure up or down from the 
appropniate reference contour. The location (locus) of a given 
parameter value on the map is not a single point, of course, but an 
entire contour, 1.e., the series of points on the map through which the 
CONtOUuTr Passes. 


Suppose, however, that values are specified for two parameters, 
thus defining two contours on the map. If the two contours cross, 
then the point where they cross represents the orbit that has those 
two specitied values. When no elliptical orbit is possible with both 
those values, the two contours will not cross. 

Establishing a point on the map in this way, by the crossing of two 
contours, 1s equivalent to establishing an orbit algebraically from two 
independent parameter values. Whether two orbital parameters are 
independent can be seen, quite simply, by the ability of their contours 
to cross and thereby establish a point on the map.©” The fact that 
three orbital parameters (from the list of nine) cannot be independent 
means that three specified contours cannot all meet at one point. 
except by chance. 


ORBITAL ENERGY AND ANGULAR MOMENTUM 


The angular momentum / of a body in orbit can be determined by 
multiplying its mass m1 by the //m-value of its orbit. The mass of each 
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planet (expressed in terms of Earth's mass, which is defined as 1) is 
given in Table 1, along with values of a, e, and P for the orbit of each 
planet. 

The orbital energy H, which is the total of the body's kinetic and 
potential energies, can be determined by multiplying the body's mass 
m by the H/m-value of its orbit. All values of H and H/m are negative, 
Since, by definition, an orbital energy of zero or greater would cause 
a body to escape from the gravitational field of the Sun.'®) Since they 
are negative, both H and H/m increase as they approach zero; in other 
words, H and H/m both increase as a increases. 

The motion of orbiting bodies is governed by the laws of conser- 
vation of energy and of angular momentum. Whenever an orbit 
changes, orbital energy and/or angular momentum must be trans- 
ferred to or from another body (or, in the case of energy, converted 
to or from another form of energy). An orbit thus cannot change 
readily. As can be seen on the map, the point representing any given 
orbit lies on a contour for some value of //m and also lies on a con- 
tour for some value of H/m. It is possible to move the point freely 
along its own [/m contour without violating conservation of angular 
momentum; 1.e., if the orbit changes in that manner, its angular mo- 
mentum will remain unchanged. Likewise, the point may move 
freely along its own H/m contour without violating conservation of 
energy; 1.e., it the orbit changes in that manner, its orbital energy 
will remain unchanged. However, the //m contours and the H/m 
contours do not have the same shape and thus cannot coincide, $0 
that no point on the map can move without departing from either its 
own {/m contour or its own H/m contour or from both (i.e., no orbit 
can change without gaining or losing either angular momentum or 
energy or both). 

Angular momentum can exist in a mechanical form only, and 1s 
always associated with the revolution (orbiting) or the rotation 
(spinning) of a body. Any change of orbital angular momentum 1s 
therefore a transfer, to or from another body's orbital angular mo- 
mentum, another body's rotational angular momentum, its own ro- 
tational angular momentum, or some combination thereof. In any 
case, a Suitable transfer process must be available. | 

It should be noted that angular momentum is a vector quantity, $0 
that the angular momentum values of orbiting bodies cannot be added 
or subtracted arithmetically unless the orbits are exactly or approxt- 
mately coplanar (yielding exact or approximate results, respectively), 
whereas energy is a scalar quantity and can be added or subtracted 
without regard to orbital onentation. 
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Energy exists in various forms and can be converted among those 
forms within the limitations imposed by entropy. Any change in a 
body's orbital energy is therefore a transfer (to or from another body's 
orbital energy, another body's rotational energy, its own rotational 
energy, or Some combination thereof) or a conversion (to or from 
another form of energy) or both. In any case, a suitable transfer or 
conversion process must be available. 


MEAN SYNODIC PERIOD 


The mean synodic period 5 is a measure of the motion of one 
planet as observed from another; it expresses their relative period of 
revolution, or the average time required for an inner, faster planet to 
gain one full revolution on an outer, slower planet. The mean synodic 
period will be measured here in terms of the years” of the observer's 
planet, so that the mean synodic period of Saturn as observed from 
Earth will be measured in ordinary years, while the mean synodic 
period of Satum relative to an imaginary observer on Mars would be 
expressed in sidereal periods of Mars. One of the scales on the ruler” 
is for measuring values of SY on the map. Measurements should be 
made vertically on the map (1.e., with the ruler” parallel to the 
a-ax1s), with the symbol for infinity on the scale lined up with the 
horizon tal line on the map on which the observer's orbit lies. When 
aligned in this tashion, the S-scale on the ruler” shows the mean 
Synodic period associated with any horizontal line on the map. For 
example, relative to an observer on Earth, the mean synodic period of 
Venus is almost exactly 1.6 years. 
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NOTES 


1. The accuracy achieved here is within approxi- 


mately 1-2%, limited by inaccuracy of measure- 
ment on the map and by the slight inaccuracies 
of Kepler's laws. Kepler's inaccuracies are: (A) 
The laws do not take into account perturbations 
(the influences of different orbiting bodies on 
one another) and the effects of relativity, both 
of which are negligible in this context. More 
Severe perturbations would occur, of course, if 
the orbits of: the planets were not $0 widely 
Separated. (B) The third law does not take into 
account the mass of a planet, which actually has 
a very slight effect on the supposedly-constant 
ratio of P© to a”. (When the most massive 
planet — Jupiter — is compared to the least 
massive body orbiting the Sun, the discrepancy 
in the supposedly-constant ratio amounts to less 
than one-tenth of one per cent.) The effect of 
inaccurate measuring on the map depends on the 
parameter. Assuming that the map and *ruler” 
are printed with complete accuracy, a measure- 
ment error of 0.01” would cause a | 3 $I Fades 
or {/m value to be incorrect by 0.38%. An error 
of 0.01** would cause an a, Fes Frog tge 8 H/m 
value to be incorrect by 0.77%, or a P value to 
be incorrect by 1.16%. 

. See note 1 for the slight effect that an orbiting 
body's mass has on its orbital parameters. 

. Kepler's second law is often paraphrased in 
terms of the planets' having a constant areal 
velocity or sector velocity, i.e., a constant rate 
at which area is swept out by the radius vector. 
Areal velocity is an orbital parameter whose 
value is always one-half the planet's angular 
momentum per unit mass. In effect, Kepler's 
Second law is a statement of the law of conser- 
vation of angular momentum. 
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. The choice of nine parameters is s0mewhat arbitrary. Various other param- 
eters, such as the ellipse parameters b and c, could also be included in the 
interrelationship that is chown on the map. There would still be only two 


independent parameters. 
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its potential energy has a net mechanical energy (H) of zero; such a body 
follows a parabolic trajectory around the Sun and never returns (unless its 
energy is changed by perturbation). A body with positive mechanical energy 
always has more than enough velocity (and thus kinetic energy) to escape 
from the negative potential energy of the Sun's gravitational field; such a body 
follows a hyperbolic trajectory around the Sun. A body with less than zero 
(i.e., negative) mechanical energy does not have enough velocity at any time 
to offset and escape from the Sun's gravitational field; the path of such a 
body is described by Kepler's laws. 
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11.12. Vertregt uses an orbit's semilatus rectum, scaled linearly, for one co- 
ordinate of his diagram (instead of semimajor axis, scaled logarithmically); his 
diagram is thus able to show hyperbolic and parabolic orbits, but the non- 
uniformity of its contours (*iso-ergs”, *isochrones”, *isogons”) makes the 
diagram incompatible with devices such as a ruler” that would allow direct 
measurement of numerical values. 


TABLE 1 


THE MASS (m) AND THREE ORBITAL 
PARAMETERS OF EACH PLANET 


m a 5 P 
Mercury 0.055 0.387 0.206 0.241 
Venus 0.815 0.723 0.007 0.615 
Earth 1 1 0.017 1 
Mars 0.107 1.524 0.093 1.88 
Jupiter 318 5.203 0.048 11.86 
Saturn 95 9.54 0.056 29.46 
Uranus 14.5 19.19 0.04 7 84.01 
Neptune 17 30.07 0.009 164.78 
Pluto 0.1 (?) 39.5 0.249 248 


Earth's mass is used as the unit of mass [M]. See Tables 2 and 3 
for further explanation. 
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TABLE 2 


DEFINITIONS OF ORBITAL PARAMETERS IN TERMS OF a AND e&; 
UNITS OF MEASUREMENT; RANGES OF VALUES 


E a>0 [L] 

> 1>e->0 (dimensionless 
P= a® P>0 [T] | 
Tmax =a(1l+e) Tmax > 0 [LC] 

Tmin = a (1- &) min > O [L] 

Vmax = 2ny(1+e) /a(l-e) Vmax > 0 [LTH] 

Vmin =2nV(1-e)/a(l+ 6) Vmin > 0 [ET] 
lim=2 ny a(l- e*) l/m > 0 (E5-J1 

Him =-2 n * /a H/m < 0 [LTH 


Semimajor axis 

Eccentricity 

Orbital (sidereal) period 

Maximum distance from Sun 
Minimum distance from Sun 
Maximum velocity 

Minimum velocity 

Angular momentum per unit mass 
Total mechanical enerqy per unit mass 


The unit of length [L] here is the astronomical/ unit, Which is the mean distance from Sun to Earth. The unit of 
time [T] here is the year, or orbital period of Earth. See also Tables 1 and 3. 


TABLE 3 
CONVERSION OF UNITS OF MEASUREMENT 


On the map, in Tables 1 and 2, and elsewhere in this article, the parameter values have been expressed in what 
might be called ''geobasic”” units: astronomical units, years, Earth-masses, and combinations thereof. Factors 
are given below for the conversion of ''geobasic'' units to and from those of the metric system (where mks 
units are expressed in meters, kilograms, seconds, and combinations thereof; and cgs units are expressed in 
centimeters, grams, Seconds, and combinations thereof). 


TO CONVERT 


"geobasic” mks cgs 
to cgs to ''geobasic'' to ''qeobasic”' 


'*geobasic” 
to mks 


System of Units 


MULTIPLY BY 


Measurement Dimensions 


mass 
length 

time 

area 

volume 
velocity 
acceleration 
force 

energy 

power 

angular momentum 
density 


(M] 

[LC] 

[T] 

[L*] 

[L?] 

> 
WT] 
[MLT 2] 
ML-T=] 
MLT >] 
[MLET 7] 
[MLP>] 


5.977 x 10*? 
1.496 x 10"! 
3.1558 x 10” 
2.238 x 10** 
3.348 x 10? 
4.740 x 10? 

1.502 x 10? 
8.978 x 10® 
1.343 x 10*? 
4.256 x 10* 
4.239 x 10”? 
1.785 x 10”? 


5.977 x 10*” 
1.496 x 10*? 
3.1558 x 10” 
2.238 x 10** 
3.348 x 10”? 
4.740 x 10? 
1.502 x 10 
8.978 x 10 
1.343 x 10”? 
4.256 x 10*!- 
4.239 x 10** 
1.785 x 107 


1.673 x 10” 
6.684 x 10"? 
3.169 x 10* 

4.468 x 10®? 
2.987 x 10? 
2.109 x 10** 
6.657 x 10? 

1.114: 10=* 
7.445 x 10? 
2.350 x 10” 
2.359 x 10-2 
5.602 x 10* 


1.673 x 10-** 
6.684 x 107 
3.169 x 10* 
4.468 x 10< 
2.987 x 10** 
2.109 x 10* 
6.657 x 10! 
1.114 x 10-** 
7.445 x 10-2 
2.350 x 107 
2.359 x 10*” 
5.602 x 10"* 
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QUARTERED AT YALE 


IMMANUEL VELIKOVSKY 


"Quartered at Yale” is a Section from the Memoirs to Worlds in 
Colliston. The Memoirs, a documented history of the origin of 
Worlds in Collision and its reception from 1946 to 1953, was put 
together by Velikovsky in the fall of 1954, and is not published 


* Xx X 


Four Yale professors united their forces to disprove Worlds in 
Collision. Together they prepared an article for the American Journal 
of Science published at Yale. The editor, Professor Chester R. Long- 
well, himself a geologist and one of the four authors, arranged to have 
this article printed in the daily press, too, in advance of its appearance 
in the Journal. In the New Haven Register for June 25, 1950, the 
large blue letters of a si1x-column headline announced: *4 Yale 
Scholars *Expose' Non-Fiction Best-Seller.” 

The three other authors were K. S. Latourette, Sinologist, George 
Kubler, Mexicologist, and Rupert Wildt, astronomer. 

Professor Latourette, who, as a miss1onary, Spent many years in 
China, put forth this argument against my book: Velikovsky has 
generally preferred older sources, and according to modern views 
Emperor Yao (Yahou) belongs to the legendary period of Chinese 
history (which is usually divided into three periods: mythical or 
fabulous, legendary, and historical). 

It can hardly be called an argument, still less an *exposure,” since 
in my treatment I deliberately use legendary material of ancient 
origin. King Yao is not my invention. Every Chinese schoolboy 1s 
familiar with the names of Yao, Shun, and Yu,” says the same 
Latourette in his The Development of China (1917, p. 16). There he 
Says also that native historians” regard this period in the Chinese 
past as completely historical. And the modern view of Western 
Scholars is this: Even the historicity of the three [kings] is to be 
viewed with some doubt, but they are usually regarded as authentic.” 
This sentence is from the article, **China” in Encyclopaedia Britan- 
nica (14th ed.), and the author of the article is Latourette. An 
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earlier authority, P. du Halde, in the second volume of his History 
of China, says that **should anybody question the historicity of Yao, 
he would not only be ridiculed, but severely chastized.” (He would 
probably be handled like a traditional Jew who questioned the ex- 
istence of Moses.) 

*The history of China preceding his [ Yao's] reign is ascribed to 
the mythical period of the Chinese past,” I wrote in Worlds in 
Collision (pp. 100-101). In the days of Yahou [Yao] the event 
occurred which separates the almost obliterated and very dim past of 
China from the period that is considered historical: China was over- 
whelmed by an immense catastrophe.”” Then I quoted the numerous 
Sources (fan amazing range of historical records,” in Latourette's 
estimate). In the reign of Yao for ten days the sun remained above 
the horizon; all the forests bummed; a multitude of Tabominable 
vermin” was brought forth; an immense wave that reached the sky” 
fell on China and swept over high mountains; thereafter the lower 
regions of the country remained inundated for more than two gener- 
ations; the calendar was disordered, and it was also necessary to find 
anew the cardinal points — east, west, north, and south — which was 
difficult because the land was covered with gloom for many years. 
It is said also that a new bright star was born in the days of Yao. 

All this, I demonstrated in my book, has exact counterparts in 
Jewish legends and traditions, as narrated in the Scriptures, Midrash, 
and Talmud, relative to the time of the Exodus, and in Egyptian 
traditions (and in Mayan) as well. The sole difference is that ac- 
cording to the Egyptian source the sun remained below the horizon 
for nine days, causing the Egyptian darkness” — or for seven days 
according to Midrashic tradition. This shows there was no borrowing 
by the Chinese from Egypt or Judea, nor the other way round, by 
Egypt or Judea from China, where tradition has the sun remaining 
above the horizon. 

Nothing of this was questioned by Latourette. So what did he dis- 
prove or expose? 


George Kubler, Professor of the History of Art at Yale and a 
Student of Mesoamerican civilization, brought two issues to the dis- 
cussion. He wondered that I interpreted the 52-year cycle of the 
Mayas and Mexican Indians *as an historical survival of the terrors 
experienced between the two *contacts' of the Venus-comet with 
earth.” 

I have not concealed my sources. Fernando de Alva Ixtlilxochit], 
the early Mexican scholar (ca. 1568-1648) who was able to read old 
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Mexican texts, preserved the ancient tradition according to which 
multiples of the fifty-two-year-period played a prominent role in the 
recurrence of world catastrophes. Also the Codex Vaticanus, one of 
the few manuscripts surviving from pre-Columbian times, reckons 
world ages in multiples of fifty-two years. At the expiration of every 
fifty-two-year period the natives of Mexico congregated to await a 
new catastrophe. "When the night of this ceremony arrived, all the 
people were seized with fear and waited in anxiety for what might 
take place,” wrote Bernardino de Sahagun, the sixteenth century 
Spanish authority, regarded as the best of all sources pertaining to 
Latin America. The Mexicans were afraid that it will be the end of 
the human race and that the darkness of the night may become 
permanent: the sun may not rise anymore.” They watched for the 
appearance of the planet Venus, and when on the dreaded night no 
catastrophe befell them, the people of the Maya rejoiced. Great 
bonfires announced that a new period of grace was granted and a new 
Venus cycle of 52 years started. The period is called the Venus cycle, 
as 1s known to every student of Mexican lore [| Seler, Gesammelte 
Abhandlungen, I, 618ff.]. Sahagun also narrated that the Mexicans 
called a comet a star that smoked”; the Mexicans likewise referred 
to Venus as *a star that smoked”. And G. A. Dorsey, of the Field 
Museum of Natural History, described the ceremony of sacrifice to 
the Morning Star (Venus) as a **dramatization of the acts performed 
by the Morning Star.” A human offering was made by the Pawnee 
Indians as: recently as the last century, whenever Venus ©Cappeared 
especially bright or in years when there was a comet in the sky” 
[quoted from Worlds in Collision, pp. 153-4, 163-4, 192-3 ft. ]. 


The other issue raised by Kubler concerns the date of the New 
Year of the Mexicans. He says of me: 

*The author lays great value upon the Mexican New Year date as 
February 26, Old Style. His source here is a Jesuit, Father Acosta, 
who wrote ca. 1589. Acosta's source in turn was Juan de Tovar, 
writing ca. 1585. These two writers stand alone in saying that the 
Mexican year began on February 26. Nine other New Year days for 
the Mexican calendar can be listed from equally reputable sources. 

The printing of this passage in fat letters could convey the 1dea that 
here I was caught in a grave blunder. 

Kubler does not deny that February 26 was, according to Acosta, 
the old Mexican New Year; s0 I quoted a reputable source correctly. 
The fact that there were various New Year days only supports my 
theory that following disturbances in the terrestrial rotation, the be- 
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ginning of the year in Mexico, as in other lands, was repeatedly 
Shifted to new dates, and in another chapter of my book I told of 
calendar reforms in ancient Mexico. 

But why did Kubler say that I lay great value upon the Mexican 
New Year date of February 26? After referring to the Assyrian era 
of Nabonassar, used as an astronomical date even many centuries 
later (by Claudius Ptolemy and others) and calculated by Assynolo- 
gists to have started on February 26, -747, I injected the remark that 
the date **must be re-examined in the light of the fact that further 
cosmic disturbances occurred during the decades that followed -74 7.” 
I added: <lIt is worth noting, however, that the ancient inhabitants 
of Mexico celebrated their New Year on the day which corresponds, 
in the Julian calendar, to the same date: "The first day of their yeere 
was the six and twentie day of February.' ”* (J. Acosta, tr. 1604). 
This is the entire passage found in my book concerning February 26 
in the Mexican calendar; though I did not put great value” on the 
date, everything I said was precise, correct, careful, and cautious. 

[An additional issve for which Professor Kubler took me to task 
concerned my dating of certain events in Mesoamerican history 
(Worlds in Collision, p. 254): The Mesoamerican cosmology to 
which Velikovsky repeatedly appeals for proof did not originate and 
could not oneginate until about the beginning of our era. Velikovsky 
alludes to Toltec-Aztec wars as possibly originating before the 
present era-.. . . Toltec remains in Mexico and the Maya area are now 
dated before 1260 A.D. and Aztec civilization is dated after 1360 
A.D.” 

Only a few years later, measurements using the radiocarbon method 
of dating decided the issue. I quote from a release of the National 
Geographic Society, made on Dec. 30, 1956: ©fAtomic science has 
proved the ancient civilizations of Mexico to be some 1,000 years 
older than had been believed, the National Geographic Society says. 

"In findings basic to Middle American archaeology, artifacts dug 
up in La Venta, Mexico have been proved to come from a period 800 
to 400 years before the Christian era. Previously, they had been 
assigned to 400 or 500 A.D., more than 1,000 years later. 

*Cultural parallels between La Venta and other Mexican archaeo- 
logical excavations enable scientists to date one in terms of the others. 
Thus the new knowledge affects the dating of many finds.” (Also 
See Science, July 12, 1957.)] 


Professor Rupert Wildt of the Yale Observatory directed his attack 
against what he considered my convictions or my case of amnesia. 
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"No useful purpose would be served by summarizing here Velikoy- 
s$ky's evidence” for the series of cosmic catastrophes that he supposes 
to have occurred between 1500 and 700 B.C. The crucial point is 
that Velikovsky, in effect, repudiates his earlier rejection of Newton: 
"The theory of cosmic catastrophe can, if required to do so, conform 
with the celestial mechanics of Newton' (Worlds in Collision, p. 384). 
But the readers of the book are spared the realization that its author 
ever professed belief in what he called the empiric evidences of the 
fallacy of the law of gravitation' (Cosmos Without Gravitation, p. 11).* 

*We look in vain for an explanation of what possessed the man 
between 1946 and 1950 and cannot help wondering — is this a case 
of individual amnesia overtaking the author, or does he have s0 little 
respect for scientific cntics as to rely on their collective amnesia?” 

Wildt looked in vain, yet it was easy to find. Three pages after the 
Sentence he quoted from Worlds in Collision, and still in the same 
context, it is said (p. 387): 

**Ihus celestial mechanics does not conflict with cosmic catastro- 
phism. I must admit, however, that in searching for the causes of the 
great upheavals of the past and in considering their effects, I became 
Skeptical of the great theories concerming the celestial motions that 
were formulated when the historical facts described here were not 
known to science. . . . Fundamental principles in celestial mechanics, 
including the law of gravitation, must come into question it the sun 
possesses a charge sufficient to influence the planets in their orbits 
or the comets in theirs. In the Newtonian celestial mechanics, based 
on the theory of gravitation, electricity and magnetism play no role.” 

Anyone. who reads only the first page of Worlds in Collision 1s 
informed that if Newton is *fsacrosanct, this book is a heresy.” 

Here I feel induced to quote Freud, from the preface to the second 
edition of his The [nterpretation of Dreams: 

*The few reviews which have appeared in the scientific journals are 
SO full of misconceptions and lack of comprehension that my only 
possible answer to my critics would be a request that they should 
read this book again — or perhaps merely — that they should read it!” 
[Translated by A. A. Brill. ] 


*Cosmos Without Gravitation: Attraction, repulsion, and electromagnetic circumduction in 
the solar system, Synopsis, 1946, was printed by me as a Short monograph in the series 
Scripta Academica Hierosolymitana; it was not offered for sale and was distributed only to 
a number of physicists for scientific appraisal, and placed in some selected libranes. The 
opening sentence is: **The fundamental theory of this paper is: Gravitation Is an electromag- 
netic phenomenon.” — a view heretical in 1946, but much considered in the 1970's. Various 
tests were offered in the Synopsis for performance in laboratory or in Space. 
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Last comes C. R. Longwell, who says that *the geologist is both 
amused and appalled by the ideas and the methods of Dr. Velikovsky.” 

*In discussing the origin of petroleum he lists two theones — the 
inorganic and the organic — but does not go on to inform the reader 
that to modern students of the subject the inorganic theory has 
historical interest only.” 

Once more I am accused of hiding something from my readers. 
Yet on page 369 of Worlds in Collision it is stated: 

*The modem theory of the origin of petroleum, based upon its 
polarizing quality, regards petroleum as originating from organic, not 
inorganic, matter.” 

I could not make it clearer. So much for my appalling method. 

As to the geological aspect of the theory of Worlds in Collision, 
Longwell says: 

*Velikovsky raises anew the matter of ferratic blocks' — masses of 
rock that clearly have been displaced through distances of tens or 
even hundreds of miles from the localities of their origin. No problem 
that has confronted geologists seems to be more convincingly solved 
than this one. The *erratics' occur only in areas that are known, on 
independent evidence, to have been covered with glacier ice in the 
geologic past. . . . Every essential link from effect to cause has been 
adequately supplied, in the judgment of informed students.” 

But the author of Worlds in Collision disregarded all the evidence 
accumulated in the course of a hundred years and *'wants the 
'erratics' as witnesses to a gigantic tide that swept the lands during 
his cosmic catastrophe,” and unhampered by any embarrassing facts, 
he rushes in with his own grandiose speculation.”” 

Actually, I wrote that *the problem of the migration of the stones 
must be regarded as only partially connected with the progress and 
retreat of the ice sheet , . .** (p. 76). (In Earth in Upheaval | give a 
more detailed treatment of the subject.) But already in Worlds in 
Collision I pointed to the embarrassing fact of stones transferred from 
plains up the mountains, though at present no such phenomenon is 
observable in the mountains. Erratics were carried from India up the 
Himalayas. They were also carried from equatorial Africa toward the 
higher latitudes, *across the prairies and deserts and forests of the black 
continent.” That not every link” is supplied can be judged from 
the words of Professor Reginald Daly of Harvard, who says that the 
Ice Age history of North America holds ten major mysteries for 
every one that has already been solved” (The Changing World of the 
Ice Age [Yale University Press, 1934], p. 111), and that ©the very 
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cause of excessive ice-making on the lands remains a baffling mystery, 
a major question for the future reader of earth's riddles” (ibid., p. 16). 

The statement that scientific study in the last hundred years has 
proved that erratics are found only where other vestiges of ice move- 
ment are also present is embarrassingly wrong. Darwin inquired and 
received the answer that in the Azores — where there was no. ice 
cover —  erratics are found in abundance. Cummings described 
erratics carried high up on the Isle of Man, in the Irish Sea, and ad- 
mitted that ice could not have transported them there. J. S. Lee, in 
his Geology of China(1939), described erratic blocks and at the same 
time the "general absence of ice-sculptured features” in northern 
China, or "two sets of facts pointing in opposite directions” [pp. 
367;.373Þ:. 


It happened that at about the time. the American Journal of 
Science. published the article by the four scholars, I received a letter 
from one of my readers who referred to the problem of erratic 
boulders. 

*What you have to say about glaciation may help to explain some 
of the difficulties in the glacial theory. On Macquarie Island south 
of New Zealand, for instance, erratic boulders from the western 
coast were carned to the eastern coast to a 750 feet higher elevation. 
By the glacial theory, it is hard to explain why the glacier should 
have come from one side, instead of radiating from the center, and 
why the erratics were lifted.” 


My work was torn apart at Yale. It was quartered by four tamous 
professors. Yet, after being executed, the book left the place un- 
harmed. 

To quote Victor Hugo: *And then, while critics fall foul of the 
preface and the scholars of the notes, it may happen that the work 
itself will escape them, passing uninjured between their crossfires.” 
[Preface to Cromwell (1827). ] 


DATING THE GREAT MAHABHARATA WAR: 
A PREVIOUSLY NEGLECTED CLUE” 


ARTUR ISENBERG 


[ 


The Mahabharata is India's longest epic poem, consisting of some 
220,000 lines. Its central theme — there are ever so many excurslons 
into completely different matters, including the justly celebrated 
philosophical discourse known as the Bhagavad Gita (Song of the 
Lord) — is the story of the Great Mahabharata War, the war between 
the descendants of Pandu and those of Kuru. 


As noted in another context,” scholarly opinion in respect to the 
historicity of the Great Mahabharata War is divided. Some regard it 
as wholly legendary. Others (not including, I believe, many contem- 
porary scholars) argue in favor of the traditional Hindu view which 
dates the War to 3102 B.C. Most modem scholars are inclined to 
place the War either in the middle of the second millennium B.C. or 
near the beginning of the ninth century B.C. Thus A.L. Basham 
writes: ©Probably the War took place around the beginning of the 
Oth century B.C.; such a date seems to fit well with the scanty 
archaeological remains of the period, and there is some evidence in 
the Brahmana literature itself to show that it cannot have been much 
earlier.”(?) 


A further clue for dating the War might well be provided by noting 
a previously neglected (although, of course, not unknown) episode 
in the Drona Parva of the Mahabharata, Section CXLVI. 


I 


The background is briefly summed up as follows: Arjuna, the out- 
Standing champion and hero of the Pandavas, has vowed to slay Jay- 
adratha, King of the Sindhus and ally of the Kurus, before the sun 
Shall have set on the day in question. The Kurus know about Arjuna's 
vow and do their utmost to falsify it by protecting Jayadratha, who 


*(This article is one of 22 essays contained in an Anthology presented to Dr. Immanuel 
Velikovsky on December 5, 1975, in honor of Dr. Velikovsky and the 25th anniversary of 
Worlds in Collision; it is our hope to publish the Anthology in its entirety. — The Ed.) 
Copyright © 1976 by Artur Isenberg 


also keeps himself well-hidden. The sun is about to set, and Arjuna 
has not yet managed to come to grips with Jayadratha. Arjuna's 
charioteer, the divine Krishna, addresses Arjuna: 


"Behold! the ruler of the Sindhus hath, by six mighty and 
heroic car-warriors, been placed in their midst! Jayadratha 
also, O Mighty-armed One, is waiting there, in fear! With- 
out vanquishing those six car-warriors in battle . . . thou 
wilt never be able to slay the ruler of the Sindhus even if 
thou exertest thyself without intermission! I shall there- 
fore (have) recourse to Yoga for shrouding the sun. Then 
the ruler of the Sindhus will (in consequence) behold the 
Sun to have Set. Desirous of life, O lord. . . . that wicked 
Sight will no longer . . . conceal himself. Availing of that 
opportunity, thou shouldst then . . . strike him. Thou 
Shouldst not give up the enterprise, thinking the sun to 
have really set.©?) (Emphases supplied.) 


Arjuna accepts, and Krishna creates a temporary darkness. The 
Kuru warriors, thinking the sun to have set, were filled with delight. .. 
All of them stood with heads thrown backwards. King Jayadratha 
also was in the same attitude.”f) Arjuna now fights and kills King 


Jayadratha, along with many other Kuru warriors. "After . . . the 
ruler of the Sindhus had been slain by the diadem-decked Arjuna, 
that darkness . . . was withdrawn by (Krishna).”?) 


The sequence of the events described seems clear enough, even it 
not easily explicable: the sun seems to have set, only to retrace a 
Small bit of its path — shining again — before finally setting a second 


time on that day. 


IN 
A very similar sequence is recounted in Il KINGS 20:9-11: 


9. And lIsaiah said, This shall be unto thee the sign from 
the Lord, that the Lord will do the thing that he hath 
Spoken. Shall the shadow go forward ten degrees, or 


g0 back ten degrees? 


10. And Hezekiah answered, It is a light thing tor the 
Shadow to go forward ten degrees: nay, but let the 
Shadow return backward ten degrees. 


11. And Isaiah, the prophet, called unto the Lord; and he 
brought the shadow ten degrees backward, by which 
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it [the sun] had gone down in the dial of Ahaz. [ Also 
See Isaiah 38: 6-8] 


The <dial of Ahaz” is itself a subject of scholarly differences of 
opinion. It seems clear, however, that a kind of sun dial/clock is in- 
tended, a mechanism with which Hezekiah's father, King Ahaz, pre- 
sumably became acquainted during extensive contacts with the 
Assyrians.©® The Hebrew word *ma'alot” literally means *steps”, 
*rises”; it also means degrees”, as which it is translated in the passage 
from II KINGS cited above. If it represents a Hebrew technical 
term for a corresponding Assyro-Babylonian mathematical concept, 
*ma'alot*”” almost certainly signified — as indeed it does in modern 
Hebrew — the 360th division of a circle. If so (and I know of no one 
who doubts this), the sun would have traversed each day just about 
180 *ma'alot” from horizon to horizon, depending of course upon 
particular features of the landscape concemed, in approximately 
twelve hours. One such degree would thus correspond to about four 
minutes of time, so that ten *ma'alot” would mean an extra forty 
minutes (or 80) — more, if the apparent solar retrogression itself con- 
sumed any time. . 


A forty-minute period would be reasonable to afford Arjuna the 
necessary time for the combat with King Jayadratha. The reflection 
is worthwhile, since the Bible knows of another occasion when the 
Sun Stood still (JOSHUA 10: 12-13); but then it tarried, we are told, 
for an entire day — much too long in terms of the context required in 
the Mahabharata passage under consideration. The reference to 
Hezekiah offers a good fit, however. 


Iv 


It the events mentioned in the Mahabharata and in II KINGS do 
indeed refer to the same astronomical phenomenon, the implications 
clearly tend to support those scholars who argue in favor of a relatively 
late ongin for the great Hindu epic; even the ninth century B.C. would 
Still be somewhat too early, assuming that Hezekiah is correctly 
placed in the eighth and seventh centuries B.C. (716-687 B.C.). 
Caution is however strongly indicated, for the Mahabharata is known 
to consist of a very large number of items of differing antiquity. It 
would therefore be possible to argue that the Jayadratha episode was 
a late interpolation; on the other hand, there is nothing in the episode 
itself to indicate its being a late addition to the account of the Great 
Mahabharata War; nor do I know of any scholar who regards it as 
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SUCH. 


Viewed within a Velikovskian perspective, the episode in the 
Mahabharata is worthy of attention and receives a natural explanation, 
without any new ad hoc assumptions, within the same framework 
which can also accommodate the incident mentioned in II KINGS 
20 (9-11). 


V 


Still, striking as it may be, the parallel between the episodes in the 
Drona Parva of the Mahabharata and in II KINGS might be dismissed 
as an intriguing coincidence, a little startling perhaps, but purely co- 
incidental after all. Such a peremptory dismissal would be much more 
difficult to maintain if the episodes were tied to other unusual events 
in both sources, and it the tie-in episodes also paralleled each other. 


Just a few lines before Isaiah's prophecy and its fulfillment, we are 
told (II KINGS 19:35): *©Andit came to pass that night that an angel 
of the Lord went out and smote in the camp of the Assyrians one 
hundred eighty five thousand men; and when people arose early in 
the moming, behold, they were all dead corpses.” While, according 
to that account, the mysterious slaying of the 185,000 men (of the 
army of Sennacherib) occurred before the delayed sunset which was 
vouchsafed as a sign to King Hezekiah, Immanuel Velhikovsky, who 
has examined the sources with painstaking care, writes: 


**The rabbinical sources state in a definite manner that the 
disturbance in the movement of the sun happened on the 
evening of the destruction of Sennacherib's army by a de- 
vouring blast.”(") 


In other words, according to the rabbinical sources cited by 
Velikovsky, the sequence of events was 1) a disturbance in the appar- 
ent diurnal orbiting of the sun by ten *ma'alot”; and 2) the strange 
events of the ensuing night when a mysterious heavenly blast destroyed 
Sennacherib's army. 


VI 


Did something equally unusual occur during the Great Mahabharata 
War during the night following the slaying of King Jayadratha? 

Until the day of King Jayadratha's death, the warring sides in the 
Great Mahabharata War had restricted all their fighting to the day- 
time: there was no fighting at night. This customary state of aftairs 
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changed during the night following Jayadratha's slaying, and did $0 
with a vengeance; pandemonium reigned all through that night. What 
is more, the leading part in the struggle was played not by human 
beings, as before, but by rakshasas, demonic creatures whose leader 
was a hybrid, half human, half demon, named Ghatotkacha, son of 
one of the five Pandava brothers (Bhima) and of a demoness. The 
account of the doings of the rakshasas that night is nothing if not 
graphic: 


*Terrified by the leonine roar uttered by Ghatotkacha, 
elephants began to eject urine and kings began to tremble. 
Then, thrown by the rakshasas who had become more 
powerful in consequence of the night, there began to fall 
on the field of battle a thick $hower of Stones. And a cease- 
less shower of iron wheels and Bhundis(") and darts and 
lances and spears and Sataghnis”) and axes also fell 
there.” (Emphasis supplied.) 


Still later, we are told of some demonic combatants assuming the 
Shape of an entire mountain flying through the air and of veritable 
downpours of rocks and stones.(!!) 


There was much more to come before that strange night was over. 
The human armies on both sides hastily equipped themselves with 
lamps, five to each chariot, three to each war elephant, one to each 
horse. The spectacle of the terrestnal armies thus blazing with lights 
inspired the celestials to illuminate the heavens in a like manner: 


*With thousands of lamps blazing all around, and with the 
more dazzling lamps of the gods. . . set upon golden stands 
decked with jewels and fed with fragrant oil, the field of 
battle looked resplendent like the firmament bespangled 
with stars. With hundreds upon hundreds of blazing brands, 
the earth looked exceedingly beautiful. Indeed, the earth 
Seemed to be in conflagration, like what happens at the 
universal destruction. All the points of the compass blazed 
up with those lamps all around and looked like trees 
covered by tire-flies at an evening in the season of rains. . . 


(*)While "Bhund1” is obviously some kind of a missle or other weapon, I have not been able to 
find a descnption in any of the reference works available to me. *'Sataghni” — the Sanskrit 
word literally signifies *killing one hundred (at a time)” — is a weapon variously described 
by Indologists. R. Shamasastry describes it as *a big pillar with immense number of sharp 
points on its surtace and situated on the top of a fort wall.”(9) V. R. Ramachandra 
Dikshitar $says it was a club measuring four cubits in length, having a strong handle, and 
also . . . a modern cannon and hence was a projectile weapon of war . . . It was generally 
placed on the walls of a fort. . .”(10 
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The battle that took place on that night was so terrible and 
SO fierce that its like had never previously been witnessed 
by ourselves or those gone before us.”(!?) 


The account of this unusual night-battle continues, covering rather 
more than fifty closely printed pages in the English translation. 


VI 


Granting that Mahabharata accounts of battle encounters between 
contesting warriors always tend to be dramatic, they nevertheless 
uſually involve human beings, using human (and occasionally divine) 
weapons. Accounts of falls of thick showers of stones, downpours of 
rocks, mountains flying through the air, cascades of iron wheels — 
such accounts are decidedly the exception rather than the rule, and 
that observation applies with equal force to double sunsets on a 
Single day. 


[f both accounts — of a disturbance in the length of the day and 
of an ensuing night of a catastrophe involving heaven and earth — 
refer to the same natural events, the Great Mahabharata War must 
have been synchronous with Sennachenb's ill-fated campaign in the 
Holy Land, 1.e., it must have been fought in 687 B.C. While such a 
date 1s rather more recent than the dates usually assigned to the 
Mahabharata War by modem scholars, it is not out of line with the 
time ascribed to that war by $so respected an Indologist as Prot. 
Basham; as we have seen, he places the Great Mahabharata War not 
earlier than the beginning of the 9th century B.C. While still some 
two hundred years earlier, Prof. Basham's date is nonetheless much 
nearer 687 B.C. than it is to either of the other dates Sometimes 
mentioned, 1.e.,. 1500 B.C. or 3102 B.C. 


It would be interesting to learn what (if any) subsrantive objections 
Indologists could bring forward against placing the Great Mahabharata 
War in the year 687 B.C.; it would be just as interesting, of course, to 
lea what (if any) substantive supporting evidence of such a date 
these scholars might provide, based upon a fresh, unprejudiced exam- 
ination of all the available literary and/or archaeological evidence. 


X* * * 


[Author's Postscript — 
Some time after writing the above essay, I addressed the following 


questions to one of India's most distinguished historians, Dr. Romila 
Thapar: 
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*Do you know of any hard fact, or even strong evidence, 
as distinct from mere consensus and involuted fancy 
guessing . . . that would rule out dating the Mahabharata 
War to $0 recent a date as, say, 687 B.C.? It so could you 
refer me to the sources discussing such evidence or detailing 
it?” 
In a personal communication, dated 2 April 1976, which I have 
Since been authorized to publish, Dr. Thapar wntes: 


*I ee no reason why it” — (i.e., the Mahabharata War) — 
*could not have taken place in 687 B.C. But this of course 
would have to be the most recent of the wars after which 
the text as we know it was put together. My own feeling 
is that there might have been a series of battles and some 
going back much earlier, with the mythology and legends 
of the earlier ones getting tagged onto the later ones.” 


In fairness to Dr. Thapar, it should be carefully noted that she does 
not commit herself to dating the Mahabharata War in 687 B.C., and 
even less to the arguments adduced in my article. Her statement was 
entirely in response to a hypothetical question, and she was unaware 
of the reasoning outlined in my paper, not even having sSeen the 
latter when $she wrote the passage cited above. ] 
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Jupiter 


PEI 


ANCIENT KNOWLEDGE OF JUPITER'S 
BANDS AND SATURN'S RINGS * 


ALFRED DE GRAZIA 


With a mind to the present Pioneer explorations of the neighbor- 
hoods of. planets Jupiter and Saturn, an article by Thomas Taylor 
(of Walworth) — published in the Classical Journal of 1819 — ought 
to be reviewed. Taylor was a renowned Platonist and his article was 
entitled, *©On the Coincidence between the Belts of the Planet Jupiter 
and the Fabulous Bonds of Jupiter the Demiurgus.”() There, 
quoting passages of the neo-Platonist Proclus (c.410-85 A.D.), On the 
Timaeus of Plato and On the Theology of Plato, Taylor points out 
"that Jupiter the Demiurgus is said by ancient theologists, to have 
put his father Satum in chains, and also to have surrounded himself 
with bonds; and that the moderns have found the body of the planet 
Jupiter to be surrounded by several substances resembling belts or 
bands, and likewise that there is the faint resemblance of a belt about 
the planet Saturn.”(-) 

To have been capable of this assertion, Taylor would have had to 
educe declarations concerning the two systems of divine bonds from 
the highly abstract writings of Proclus and to realize the recency of 
telescopic identification of the two systems. Actually, Galileo and 
his assSOciates had sighted the rings of Saturn about 1608; however, he 
mistakenly believed them to be two smaller bodies of a triple-bodied 
Saturn.) Working with a superior telescope, Christiaan Huygens had 
 1dentified the ring” of Satum as such (but note the singular) and 
had drawn Jupiter with two equatorial streaks in his Systema 
Saturnium of 1659. In his posthumously published Cosmorheoros 
of 1698, he wrote of the bonds of Jupiter and compared them with 
the clouds of Earth.) 

A review of what Proclus had to say gives no cause to dispute 
Taylor's translation and comment. Proclus does not, in these lines, 
directly say that the bound gods are the actual planets of the same 
names. But all known planets, including Jupiter and Saturn, were 
identified at that time with gods, called by their names, and were 


*(This article is one of 22 essays contained in an Anthology presented to Dr. [Immanuel 
Velikovsky on December 5, 1975, in honor of Dr. Velikovsky and the 25th anniversary of 
Worlds in Collision; it is our hope to publish the Anthology in its entirety — The Ed.) 

Copyright © 1975 by Alfred de Grazia. 


supposed to exhibit their traits. Plato further argued that the planets 
and stars were huge, and he insisted that the gods were among the 
planets and not upon Olympus.) The modern practice of arbitrarily 
labelling new objects of the sky from Greek mythology has obscured 
the sacredness of the ancient belief in the union of astral bodies with 
divine personages. If any distinction between the planet and god 
were required, it would relate, as Taylor put it, to *the planet Jupiter, 
who being a mundane divinity, according to the theology of the 
Greeks, is a procession from, but not the same with, Jupiter the 

fabricator of the world.”® That is, the abstract god, Jupiter the 
Demiurge, is some thing beyond Planet Jupiter, the concrete maniftes- 
tation of the Demiurge. Early Greek usage did employ the possessive 
or genitive case, *of Jupiter” in referring to the planet, but by 
Aristotle's time the significance of the distinction had been lost and 
the nominative **Jupiter” was used for both god and planet. 

Proclus writes in a language and logic that are typical of theological 
Speculation, but evidently he reasons thus: Mighty Jupiter, god of 
law and order, god of the supreme intellect, confronts his father, 
Satum, also an all-perfect intellect, and places this intellect under 
bonds to control its activity according to Jovian ordering principles. 
Then, because Jupiter 1s logical and just, he binds himself so that he 
will be subject to his own laws. Thus the intelligible intellect of 
Saturn 1s comprehended by the intellect of Jupiter which then com- 
prehends its own intelligibility. 

Proclus writes: *As the intelligible is indeed exempt from intellect, 
but intellect is said to comprehend it, thus also Jupiter is said to bind 
his father. And in placing bonds about his father, he at the same time 
binds himself.””) Proclus refers repeatedly to the bonds and binding 
of Jupiter and Satum, and explicitly to Jupiter's **Saturnian sections 
and bonds.” 

Taylor wondered at this coincidence of modern scientific obser- 
vation and ancient theology, and inferred that such theology must be 
*no less scientific than sublime.”” Is there another explanation of the 
coincidence? 


One might postulate an ancient civilization of a type advanced be- 
yond Plato's Atlantis, which would have been thoroughly devastated 
but whose telescopes would have been unmatched until the nine- 
teenth century. Only so advanced a culture could produce and sys- 
tematically employ such a telescope. Paleo-anthropology and 
archaeology, overseen by the sociology of invention, do not admit of 
a Specific technology that far exceeds the general level of its culture. 
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Then, if it had existed, the destroyed civilization would have inspired 
myths of some essential correctness within the survivors' theology. 

Alternatively, and straining credulity even more, would occur the 
idea that at one time within the transmitted memory of mankind, the 
Earth, Jupiter and Saturn moved on orbits differing from their 
present ones and much closer together, so that the naked eye then 
could perceive what it could not see later on. 

One may stretch farther for hypotheses, but they would be most 
unlikely: the reports of informed visitors from outer space; the 
presence of magnifying atmospheres; larger, more marked sets of 
clouds and rings around Jupiter and Saturn seen through a clearer 
atmosphere of ancient times; ancient human sports with telescopic 
v1s10n; a Saucer telescope of brilliant conception and low technological 
requirements; etc. 

One is naturally driven back to the text and the probability that 
the ancient insistence upon the bonds -around the planets is ant inde- 
pendently invented conceit, a remarkable coincidence. Yet this 
probability 1s not large either. The coincidence is complex, and the 
more complex a coincidence, the more likely a causal association. 

Furthermore, the complex parallel is consistent with a great deal 
more of myth that is connected with the same planets, such as the 
great heat and electricity of *Thunderbolting Zeus” and the putting 
away of Saturn (Kronos) beyond the possibility of his affecting the 
affairs of Earth or the rule of his son, Zeus. An elementary course in 
the Greek classics will recite Hesiod's Theogony, wherein Zeus 1s 
pictured as the son of Kronos, preserved from being swallowed by his - 
father through the substitution of a stone swaddled in cloth, who then 
leads a successful revolt of Saturn's other progeny who had been. 
sSwallowed and then vomited up. Galileo ceased his observations of 
Saturn for two years, and when next he looked in December of 1612, 
the rings were out of sight. **Has Saturn devoured his children?” he 
mused, but predicted that in 1614 they would return.) 


If it were not for the massive conviction of contemporary science, 
backed by a stable sky and a workable celestial mechanics — or more 
bluntly, if one were to dismiss certain premises and conclusions of 
modern astronomy — one would apply modem psychological and 
anthropological analysis to the coincidence and to the words of 
Proclus, and suggest, as Taylor could not say 150 years ago, that the 
quotations exemplify how a primordial experience is anaesthetized 
by its traumatic character and remembered as religious obsess1on. 
This then produces a theology that proceeds to generate concepts of 
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rule and law in the universe s0 as to complete and pertect the process 
of anaesthesia or amnes1a. 

However, since few scholars are prepared to discount current 
astronomical retrojections of the state of the sKkies, or to believe in an 
astronomically leamed ancient civilization that was subsequently 
destroyed, the coincidence may be handed over to non-scientific 
folklorists of the occult or laid to a naive poesy of the ancients re- 
vived by a befuddled English savant. 
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(Daniel B. Wopperer, Illustrator) 


T0 


LEONARDO DA VINCI: 
ROCKS, FOSSILS, AND TIME 


H. JaMEs BIRX 


PROLOGUE 


The Italian Renaissance (1401-1527) represented both the rebirth 
of man out of the unenlightened years of Medieval beliefs and super- 
Stitions and a return to reason and empiricism; all aspects of society 
and culture were changing. It presented views of man and the universe 
that challenged the old and dogmatic Aristotelian, Ptolemaic, and 
Medieval conceptions of things. In fact, a new anthropology and 
cosmology were emerging. 

At first, the Italian Renaissance saw the restoration of the human- 
ities. There was a revitalized interest in the culture of the Classical 
World, especially its art, literature and philosophy. The scholars of 
the Humanist Renaissance believed in the dignity of man and the 
realization of human happiness through intelligent inquiry. Detailed 
descriptions of nature and rigorous experimentation by the brilliant 
thinkers of the time further established the foundation of the modern 
world-view, with its new perspectives and values and problems. 
Blind faith and religious mysticism were being replaced by the em- 
pirical sciences and the use of reason (mathematics and logic). One 
may contrast the early careful speculations of Nicholas of Cusa and 
Nicolas Copernicus with the later bold vision of Giordano Bruno and ' 
the remarkable. discoveries of Galileo Galilei and Johannes Kepler. 

In these times of human exploration and social unrest, Leonardo 
da Vinci (1452-1519) represented the transitional stage between the 
early period of the Renaissance, with its humanist links to Classical 
antiquity, and the later Renaissance, with its scientific and techno- 
logical achievements that foreshadowed the modern western world. In 
fact, he became one of the dominant figures of his Age. Ihe 
thoughts and creativity of his all-encompassing mind still remain an 
inspiration to the human spirit. 

In general, Leonardo was a scientist-artist-genius who had to know 
and attempt almost everything (and be the best at both). He was in- 
terested in both the structure and function of things (especially their 
details). In his thought and work, Leonardo as the universal man 
united theory and practice: through mathematics, the goal of the 
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synthesis of art and science was to be the attainment of plausible 
generalizations about the concrete particulars of nature. He was 
always an impatient explorer and inventor. Because his multifaceted 
interests and perfectionism scattered his efforts, Leonardo realized 
few of his many projects (thus the importance and significance of his 
own notebooks). As recent as 1965, the rediscovery of two of his 
original manuscripts — known as the Madrid Codices — continues to 
Shed new light on Leonardo's boundless curiosity and remarkable 
genius. 

Leonardo was bor in a stone house in the village of Anchiano 
near the small mountain-town of Vinci, not far from Florence in 
Tuscany. He was an illegitimate child and scarcely ever mentions his 
father or his mother in all of his voluminous writings. As a child, he 
was interested in stone structures and plants and animals (as well as 
art and musIlc). 

In 1466, Leonardo da Vinci arnved in the city of Florence then 
under the control of the Medici family. He was apprenticed to the 
well-known Florentine painter and sculptor Andrea del Verrocchio. 
During his six-year apprenticeship in the artist's'workshop, Leonardo 
leamed the fundamentals and skills of his technological knowledge 
and developed a passion for mathematics. 

For the most part, Leonardo da Vinci was a self-taught and sensi- 
tive individual. Yet, there is a distant and secret air in his unique and 
complex character. Although a handsome and strong man, he ignored 
the fair sex throughout his life (however, he did favor his two male 
Servants Salai and Melzi). Leonardo's personal preference for the 
male gender provided Sigmund Freud with material for his unscientific 
and only study of paleopsychosexuality. The makeup of Leonardo's 
nature can never be more than dimly and incompletely conceived. 


To some degree, Leonardo da Vinci was influenced by seven major 
thinkers: Aristotle, Archimedes, Vitruvius, Pliny, Ptolemy, Avicenna, 
and Cusa. His own experiences, studies, and speculations were 
Shackled by two prejudices: Platonism and Galenism. Nevertheless, 
he took historical changes seriously and even discovered the circulation 
of the blood. In short, Leonardo was apart from the world-view of 
his own Age. 

The tascinating and puzzling Leonardo da Vinci was a discoverer 
through and through. In general, he was a scientist in art (as well as 
philosopher and visionary). His inquisitive mind studied most things 
in nature; almost everything was subject to observation, detailed 
analysis, and the comparative method. The Florentine rebel is one of 
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those universal geniuses without equal, and remains an archetype of 
individuality. His overwhelming accomplishments still rank him a 
glant among wholistic inquirers. 

Leonardo da Vinci was a man of thought and action. His compre- 
hensive work was nature-oriented, but lacked proper systematization. 
His interests encompassed a vast number of areas: mathematics 
(geometry), astronomy, cosmology, the natural elements, physics 
(magnetism, heat, hydraulics, acoustics, statics, dynamics, aerody- 
namics, optics, light, and color), machines and weaponry, civil and 
military engineering, architecture, chemistry, geology, mineralogy. 
geography, map-making, botany and zoology, agriculture, internal 
and external anatomy, medicine, psychology, palmistry, drawing. 
painting, sculpturing, philosophy, horology, music, writing fables, and 
the theater (especially the planning of court masquerades and city 
pageants). He did reject astrology, alchemy and superstition. Rather 
than appealing to any authority, Leonardo held experience to be the 
great teacher. 

Relentlessly, Leonardo da Vinci investigated the phenomena of 
nature. His rigorous studies were concerned with the structure, 
tunction, and detail of things. He was especially interested in memory, 
marveled at the remarkable human eye and vision, and was obsessed 
with both the movement of water and the flight of birds (he made a 
Series of famous ©Deluge” drawings, and designed an unsuccesstul 
flying machine). 'In anatomy, he demonstrated both structure and 
function in animals and plants (the ox was his favorite animal for 
anatomic research). In 1502, Leonardo even became military engineer 
to Cesare Borgia. 

Leonardo da Vinci may have been the greatest scientist and tech- 
nologist of his era, in addition to being one of the major artists of the 
High Renaissance. His own voluminous sketches, diagrams, and dis- 
ordered and unpublished notebooks (purposely written backwards in 
rude characters in left-handed mirror-writing from right to left) 
clearly attest to his extraordinary integration of mathematics, sclence 
and art. Unfortunately, many of his projects remained unfinished, 
e.g. The Horse colossus (a giant bronze equestrian monument to 
Francesco Sforza) and the now non-existent wall-painting Battle of 
Anghiari. 

Leonardo introduced proportion, perspective, and the depiction of 
light and movement into his magnificent portraits and paintings. He 
strove for dynamic realism. His impartial universal eye. caught all 
aspects of neutral nature, from the ugly and evil to the beautiful and 
200d. Among Leonardo's greatest paintings are The Virgin of the Rocks 
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(1483), The Last Supper (1495-1498), Mona Lisa (1503-1506), and 
The Virgin and Child with St. Anne (1508-1510). .One also marvels 
at his sketches of grotesque faces, studies of the horse and flowers, and 
fantastic panoramas of rugged landscapes. Leonardo's artistic works 
are naturalistic, organismic, humanistic, and have a sense of marvel 
and mystery. 

Leonardo da Vinci held experience and experimentation to be 
vastly superior to book-learning and speculation. His own intellectual 
Strength lay in his exceptionally acute perception of concrete reality 
rather than a devotion to theoretical abstraction (he questioned em- 
pirical generalizations, doubted metaphysical speculations, and re- 
jected religious authority). 

In his later years, Leonardo's great ambition was to discover the 
natural laws underlying the processes of nature and the flux of 
reality. He became more and more interested in science (especially 
Scientific illustration). 


THE AWARENESS OF ROCKS AND FOSSILS 


Wandering through the Alps and the mountains of Tuscany, 
Leonardo was fascinated by the beauty and detail of the geological 
and paleontological evidence about him and their far-reaching imphli- 
cations; his own magniticent landscapes attest to his love for physical 
nature. To Leonardo, the rock strata with their fossils suggested a 
Story considerably different from the interpretations given by most 
thinkers in antiquity. (Although he was the father of biology and 
made contnbutions to taxonomy and embryology, Aristotle himself 
had held to the eternal fixity of all terrestrial plant and animal forms 
or species (including man) within the hierarchical Great Chain of 
Being. It was a very secure world.) SS 

Since marine fossils of many different sizes and species were found 
in many different layers above the sea level, Leonardo knew that 
natural history had not been etemally fixed in space and time. 
Searching for a scientific (empirico-rational) explanation, he rejected 
all religious interpretations of creation and destruction. To account 
tor the marine objects at the tops of hills and high mountains far re- 
moved from the sea, his mind leaped ahead of contemporary thought 
to embrace conceptions of both geological catastrophism and uni- 
ftormitanianism as well as anticipating the theory of biological 
evolution (ideas that are still hard for some thinkers to accept even 
today). | 

In the layers of mountain stone, Leonardo da Vinci studied the 
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fossilized evidence: various marine $hells, sea snails, oysters, corals, 
Scallops, cockles, crabs, cuttlefish, traces of worms, and the bones and 
teeth of fishes. To explain rationally the geopaleontological nature 
of things, he took time and change seriously. Holding to the plasticity 
of the Earth, Leonardo held that there had been periodic upheavels 
of the mud layers from the bottom of the salt waters; such mud layers 
formed hills or mountains, and erosion by rivers later uncovered the 
Strata of marine fossils. In short, the ancient bottoms of the seas had 
become moun tain ridges. 

Like Xenophanes, Leonardo recognized the biological and historical 
Significance of the fossil shells and marine animals he found imbedded 
in mountain rocks at high elevations. . He rightly held them to be the 
remains of creatures that had once lived in the seas or on the beaches 
and had been lifted up later on. Leonardo also ascribed to the 
planet Eatth an antiquity of over 200,000 years! This was an in- 
credible insight on his part, since most thinkers at the time held fast 
to the biblical account of Creation about 6,000 years ago or did not 
take history and change seriously. Leonardo pushed back the horizon 
of time. He even recognized the similarities among man, the apes, 
and the monkeys. He had speculated on the processes of erosion, 
Sedimentation, and fossilization or mineralization. Yet, historical 
geology did not receive its scientific foundation until the appearances 
of James Hutton's The Theory of the Earth (1795) and Charles 
Lyell's Principles of Geology (1830-1833). Likewise, biological 
evolution was not taken seriously until the publications of Chevaler 
de Lamarck's Philosophy of Zoology (1809) and Charles Darwin's 
The Origin of Species (1859). 


COSMOLOGY AND TIME 


In his cosmic vision, Leonardo da Vinci rejected the Earth-centered 
model of the universe. Although he held to a fixed but spherical 
Earth and the fixed ceiling of stars, Leonardo did anticipate both the 
telescope and the universality of gravitation. 

Reminding one of Plato, Leonardo da Vinci had once written: Let 
no one who is not a mathematician read my works. Yet in his later 
years, he changed his views of the universe from a mathematico- 
mechanistic model to an organismic interpretation of the cosmos. All 
nature is vitalized in Leonardo's cosmology. As such, he viewed the 
planet Earth itself as a living organism. He wrote that animals (in- 
cluding man) are the image of the world: man is the microcosm 
while the universe is the macrocosm, the two being identical in their 
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nature. Like Heraclitus, Leonardo held that everything in the world 
iS in a state of flux: the basis of all phenomena 1s not mathematics 
but life and movement and change. 

Leonardo's over-view supported a plurality of worlds, and both 
the eternality and infinity of the universe. He shed theology for a 
monistic and naturalistic philosophy supporting pervasive necessity 
and simplicity, continuous change, and areligious pantheism. (Re- 
call the similar thoughts of Cusa, Ficino, and Bruno.) 

Leonardo saw time as the evil destroyer of all things. He was 
fascinated and obsessed with catastrophic destruction involving wind 
and water and fire (his late sketches depict the destructive forces of 
the natural elements). Like the later Neptunists in geology, Leonardo 
held water to be the basic geological modifier of the Earth's surface. 
He even envisioned the natural end of the world as a result of the 
disappearance of all water into the interior of the Earth, followed by 
fire destroying all terrestrial life (including the human race). This 
vision was a far cry from the Aristotelian view of an eternally fixed 
and secure world. (In modem times, catastrophism has been advocated 
in the writings of Georges Cuvier and Immanuel Velikovsky. To be 
SUre, catastrophism and uniformitarianism are not necessarily mu- 
tually exclusive geological viewpoints.) 


EPILOGUE 


In 1516, after years of aimlessness and restlessness, Leonardo da 
Vinci was invited by the French king to spend the remainder of his 
life in France. On 2 May 1519, he died at Cloux and was buried in 
the cloister of the Collegiate Church of St. Florentin in Amboise. 
Leonardo had emerged from obscurity only to pass into obscurity, 
but he left an indelible mark on the intellectual development of man- 
kind; he remains a giant among wholistic thinkers. 

In the adventurous Italian Renaissance, art spoke for science and 
in this respect, Leonardo da Vinci was its greatest spokesman. He was 
an extraordinary and most complex man, with an awesome multi- 
faceted mind. His life, work, and influence were a phenomenal event 
in western history. Leonardo remains the epitome of the wondering 
Sclentist-artist-genius, and an example of the potentialities of the 
human mind. 

Leonardo da Vinci lived at the threshold of the modern world. He 
_himself shook the foundations of art and science, and envisioned the 
Shape of things to come. Recognizing the ultimate unity of nature, 
Leonardo presented the modem image of man within the universe 
and anticipated the modem scientific and technological world. 
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For the Record. .. 
The Sun's Magnetic Field 


In *©Cosmos Without Gravitation” (Scripta Academica Hierosoly mi- 
tana, N.Y., 1946), Velikovsky claimed that the Sun, planets, satellites, 
and comets are interdependent charged bodies. He also stated: 
*The solar surface is charged negatively in relation to the charge of 
the earth, as the spectral lines (with the dominant red line in the 
Spectrum of hydrogen) reveal. The sun carries a charge and rotates: 
it is an electromagnet (p. 17, emphasis added). 


Velikovsky then cited the earlier work of G.E. Hale (in 1913) who, 
when he undertook to detect the Zeeman effect,* noted that ** *the 
form of the corona and the motion of the prominences suggest that 
it [the Sun] is a magnet” . . . The Zeeman effect proved to be most 
pronounced at 45” of both hemispheres of the sun” (p. 17). 


Although Velikovsky agreed with Hale's basic conclusion that the 
Sun is a magnet, he nevertheless did question the experimental results 
which seemed to indicate a relatively weak solar magnetic field. To 
the contrary, Velikovsky maintained that the Sun had both a power- 
ful charge and a sfrong magnetic field. 


**The lines of the corona suggested the existence of a magnetic 
field on the sun to the scholar who discovered it. But the form of the 
corona suggests a powerful magnetic field . . . . A revised investigation 
of the magnetic power of the field around the sun is here suggested. 
It should be kept in mind that the observations have been made from 
the solar magnetic field, in which the earth is embedded, if our con- 
cept 1s correct. It is possible also that the strongest Zeeman effect 
will show itself in latitudes higher than 45". As is well known, the 
angle of observation must be taken into consideration in observing the 
Zeeman effect” (p. 17, emphasis added; also see p. 21). 


*The Zeeman Effect is **an effect of a moderately intense magnetic field upon the structure 
of the spectrum lines of a gas when subjected to its influence. The phenomenon, sought 
unsuccessfully by Faraday and finally observed by Zeeman in 1896, consists in the splitting 
up of each line into two or more components. In the simpler cases, when the source is 
viewed at right angles to the field, there are three components, of which the middle one has 
the same frequency as the unmodified line. This component is plane-polarized to vibrate 
parallel with the field, while the two side components vibrate at right angles to the field. 
When the source is viewed in the direction of the field, there are only two components, 
displaced in opposite directions, and circularly polarized in opposite senses. These 
phenomena constitute the so-called *normal* Zeeman effect.” — Van Nostrand's Scientific 
Encyclopedia, 4th ed., Princeton, 1968, p. 2003. 
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"Ihe sun is a rotating charged body, and it creates a magnetic field. 
WE ASSUME THE SOLAR CHARGE TO BE LARGE ENOUGH TO 
PRODUCE A MAGNETIC FIELD WITH LINES OF FORCE REACH- 
ING THE ORBIT OF PLUTO” (p. 18, capitalization and emphasis 
added). 


These remarkable words, particularly the last quoted sentence. 
were written by Velikovsky over 30 years ago and conceived five 
years before that. Bearing this in mind, let us examine a key 
Scientific find made in December of 1976 by the Pioneer XI space 
probe, presently on a rendezvous course with Saturn. 

As reported in the New York Times (12/7/76, p. 1), data relayed 
back to Earth by Pioneer XI reveals the following information about 
the structure and extent of the Sun's magnetic field: 

**The magnetic field envelops and pervades the entire solar 
System . . . It is roughly spherical, extending Several billion miles 
above the sun's north and south poles and probably AS FAR OUT 
AS THE ORBIT OF PLUTO, the outermost planet” (capitalization 
and emphasis added). 

Science News (12/11/76, p. 373), ikewins' discussed the momen- 
tous discovery. *©Pioneer's results, reported by Edward J. Smith of 
the Jet Propulsion Laboratory in Pasadena, have now shown that the 
Sun's magnetic field . . . probably reaches all the way to Pluto, more 
than 4.5 billion kilometers from the sun” (emphasis added). 

Pioneer XI's achievement was the result of measurements taken 
from high above the plane of Earth's orbit, a region never before 
traversed by spacecraft. Its position was such that a line from the 
center of the Sun to Pioneer XI would have passed through the 
Sun's surface at about 16'N latitude. 


Our knowledge of the Sun and the electromagnetic nature of the 
Solar System have been immeasurably enhanced by the Pioneer Space 
probes. It is, therefore, indeed regrettable that the pioneering theo- 
retical work of Velikovsky regarding the electromagnetic aspects of 
our Sun and its system remains unacknowledged by orthodox science. 
Yet, this same body of establischment authority which is so niggardly 
with its recognition has not hesitated to vilify Velikovsky's electro- 
magnetic hypotheses. Thus, the late Harvard astronomer Donald 
Menzel (in the Oct. 15, 1952, Proceedings of the American Philo- 
Sophical Society) offered calculations to show that if Velikovsky 
were right about electromagnetic forces in the solar system, the sun 


79 


k 


would have to have a surface electric potential of 10!” (10 billion 
billion) volts — as absolute impossibility, according to the astronomer” 
(See The Velikovsky Affair, p. 52). Eight years later, V.A. Balley, 
Professor Emeritus of the University of Sydney, Australia — unaware 
of the Velikovsky-Menzel debate — also claimed that the Sun 1s 
electrically charged and that it carries a surface potential of 10” 
volts — precisely the figure calculated by Menzel. The Harvard 
astronomer remained unrepentant, however, and was recalcitrant 
to the end of his days where Velikovsky was concerned. 


Another early critic of Velikovsky's electromagnetic theory was 
Martin Gardner who displayed the same unenlightened attitude as 
Menzel. 

In 1952, Gardner wrote a book titled [1 the Name of Science 
which contained a disparaging chapter on Velikovsky. Minor re- 
vision led to a second edition renamed Fads & Fallacies in the Name 
of Science (1957). The book has been left unaltered ever since. 

Among other critical commentary about Velikovsky, Gardner 
wrote the following: CHe [ Velikovsky] invents electro-magnetic 
forces capable of doing precisely what he wants them to do. There is 
no scientific evidence whatever for the powers of these forces . . .. 
They explain the unexplainable. But so convinced 1s the hermit 
Sclentist that everyone 1s prejudiced except himselt, that he can — with 
a Straight face — belabor the forthodox' for refusing to recognize these 
imaginary energies!” 


Time has ultimately placed Gardner in proper perspective. His 
indiscreet cnticiem of Velikovsky now stands as a fallacy in its own 
nght, representing one of many petrified monuments to an Unen- ' 
lightened Age. Unfortunately, this has not dissuaded others from 
citing Gardner's anachronistic words as an argument against Velikov- 
Sky; and as recent as September of 1976, L. Sprague de Camp — 
another outspoken critic — was doing just that. This from an indi- 
vidual who once told his readers *fto examine all the evidence your- 
Self at first hand” when it came to judging between new and old 
theories, between the orthodox and the heterodox”. 

L.M.G. 
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Something to Think About... 
ON MERCURY WITHOUT A MOON 


In 1959, in his book Of Time and Space and Other Things, Isaac 
AsImov offered an explanation for the fact that the planet Mercury 
has no satellite. 


The maximum distance at which it [Mercury] can ex- 
pect to form a natural satellite against the overwhelming 
competition of. the nearby Sun is well within the Roche 
Iimit.* It follows from that, if my reasoning is correct, 
that Mercury cannot have a true satellite, and that any- 
thing more than a possible spattering of gravel is not to be 
expected. 

"In actual truth, no satellite has been located for Mercury 
but, as far as I know, nobody has endeavored to present a 
reason for this or treat it as anything other than an em- 
pirical fact. If any Gentle Reader, with a greater knowl- 
edge of astronomic detail than myself, will write to tell 
me that I have been anticipated in this, and by whom, I will 
try to take the news philosophically. At the very least, 1 
will confine my kicking and screaming to the privacy of 
my study.” 


In short, Asimov's argument for a moonless Mercury was based on 
the principle of the Roche limit: Theoretically, inside that limit, a 
Satellite would be broken up by the tidal effects of the planet; out- 
Side of Mercury's Roche limit, where the gravitational force of the 
Sun is much greater than that of Mercury, a satellite would be un- 
able to resist the Solar pull and thus fail to achieve a stable orbit 
around the planet. 


As it happened, Asimov's reasoning proved to be fallacious and his 
calculations erroneous. In the November 1976 issue of Physics Today | 
(p. 92), W. H. Jefferys of the Univ. of Texas at Austin, J. A. Burns of 
NASA-Ames, and J. ]. Condon of Virginia Polytechnic Institute each 
provided different and independent refutation of Asimov's work.?) 
The triple response was prompted by a letter from Bruce Bushman in 
the February 1976 issue of Physics Today (p. 11). Bushman had 


*The *Roche limit” is the distance from a planetary center within which a Satellite would be 
broken up by the tidal forces of the planet. That distance, according to Asimoy, 1s equal to 
2.44 times a planetary radius. It is calculated for a body with no tensile strength. 


proffered Asimov's explanation as to why Mercury possessed no 
moon. He also wrote that *fit is rare that such a significant theoretical 
discovery in physics and astronomy has resulted from a leisurely 
exercise in a chair.” Apparently, in Asimov's case, it was more than 
rare; it was non-existent. 


To his partial credit, Asimov at least admitted that he had erred 
and said he strongly suspected that this would not be the only time 
that he would find himself *egregiously wrong”. However, were 
Asimoy to be treated as he wants Velikovsky to be treated, this would 
end Asimov's career as a Serious thinker and label him as a ©CP*”. 


For years, opponents of Velikovsky have sought a flaw in some 
portion of his work so that they could point to an error and claim 
that it proved that everything Velikovsky wrote was wrong. During 
the same years, these opponents made very serious mistakes related 
to their own theories and in their statements opposing Velikovsky's 
work. They ignore their own mistakes, though, and assume that if 
Velikovsky ever makes one mistake, it proves that he is a charlatan, 
unscholarly or both.(?) 


Asimov's fallacious argument influenced nearly a generation of 
amateur and professional astronomers and physicists. Many would 
not seriously consider looking for a satellite around Mercury because 
it had been proven” that none could exist; and when, in 1974, 
Mariner probe data were misinterpreted to leave the impression that a 
Satellite of Mercury had been discovered, a physics student at the 
University of Ottawa told me he did not believe it, because Asimov 
had proven” this to be impossible. It is now known for certain that 
Mercury does indeed possess no moon, but even in 1976 Asimov's 
argument was cited in Physics Today®?? as a theoretical explanation 
for this fact. 


Velikovsky's opponents sometimes try to justify their indefensible 
SUppression and misrepresen tation of his work by claiming that they 
are *protecting” students from improper influences. Yet, at times, 
accepted science has quite obviously influenced students to think 
improperly. Thus, it is apparent that this justification”” for suppres- 
S10Nn 1s merely a rationalization for unethical actions designed to 
SUpport received opinion”. 


After clearly revealing himself careless at precise physical analysis, 
Asimov. remained undaunted and proceeded to delve further into 
Scientific Speculation. In the December 1976 issue of American 
Airlines' American Way Magazine, Asimov proposed dumping nuclear 
wastes where a continental plate is sinking beneath its neighboring 
plate into the hot mantle of the Earth.(5) 


The basic concept is not entirely new since people have proposed 
dumping garbage there; and while Asimov was addressing himself 
Solely to the problem of the disposal of radioactive material. the 
tundamental originality of his solution may still be open to question. 
What is far more interesting, however, than the overall proposal are 
Asimov's concluding remarks. 


After proposing an idea that is vague from the standpoint of 
practical application, and possibly containing more questionable areas 
than anything Velikovsky ever proposed, Asimov asked a question: 
"*Is this a practical notion for the disposal of enormously dangerous 
garbage?” To which he answered: perhaps not, for there may be 
Serious catches in it — but where's the harm in giving it Some 
thought? (Emphasis added.) 


Had Asimov and others been as generously openminded with the 
ideas of Velikovsky, the world today would be further ahead in 
understanding the recent history of the Solar System. 


C' J. Ransom 
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TYPOLOGY, PHYLOGENY, AND VIVIPARITY: 
A Note on the Taxonomy of Dinosaurs 


Immanuel Velikovsky's article *Were All Dinosaurs Reptiles?” 
(published in 1976 but basically written in 1941) is an exciting 
anticipation of the work of Robert Bakker'® and Adrian Desmond,(*) 
suggesting that some if not all of the dinosaurs were warm-blooded. 


The prescient persuasiveness of Velikovsky's argument is marred, 
however, by several descriptive and classificatory errors in the initial 
Section subtitled *Brontosaurus Was a Mammal.” The first of these 
is his statement, on p. 92, paragraph 2, *Reptiles . . . do not bear their 
living young” (which I read as **do not bear living young”). While 
this statement is true with regard to turtl&s and crocodilians, it is at 
best half true with regard to snakes and lizards, among whom there 
are numerous viviparous Or OVOvVIviparous Species.) Among aquatic 
and subarctic squamata, in fact, live-bearing 1s the rule rather than 
the exception.?) 


In the first paragraph on p. 93, Velikovsky refers to *the . . . class 
of Dinosauria.” Here he is confusing taxonomic levels. The bronto- 
Saur, or *©thunder-lizard,” for example, is generally classified as 
follows: 


class Reptilia 
SUbclass Archosauria 
order Saurischia 
SU border Sauropoda 
genus Bron tosaurus 


In addition, he is mixing phylogeny (represented by the preceding 
Senies) with typology. Phylogenetic groups are composed of sub- 
groups linked by close genetic affinity, as manifest in basic similarities 
of internal structure. Typological groups, on the other hand, are 
composed of subgroups linked by relatively superficial similarities of 
external appearance or behavior. Dinosaurs are a typological rather 
than a phylogenetic group: most standard sources refer to the word 
**dinosaur” as a popular term.” Its nearest phylogenetic equivalent 
is Saurischia (*lizard-pelves”” and Ornithischia (<bird-pelves”) in 
tandem.(0) 


Velikovsky confuses typology with phylogeny again in the first 
full paragraph on p. 94 by referring to the class of amphibia, or 
reptiles living partly in water and partly on the land.” The Greek 
torm *amphibia” may, according to the Rules of Zoological Nomen- 
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clature, be used only to refer to the vertebrate class, evolutionarily 
intermediate between fish and reptiles, which includes newts and 
frogs. When meant in a purely typological.sense — as Velikovsky here 
Seems to intend — the English form *amphibians” is indicated. 
Amphibians are semi-aquatic animals of any taxon, such as alligators, 
penguins, or otters. 


By implication, to be sure, what Velikovsky is essaying here is a re- 
classification of dinosaurs — one that might either convert them into 
a real phylogenetic group, such as a superorder *Dinosauria, or re- 
divide them along presumptively functional lines into an ectothermal 
order, which might be called * Aletheosauria (*true saurians”: e.g.. 
Tyrannosaurus) and an endothermal order, which might be called 
*Dinomammalia (*terrible mammals”: e.g., Triceratops). Unfor- 
tunately, however, his intentions are left inexplicit in this con- 
nection and the reader may reasonably make any of several different 
taxonomic inferences as to the grouping and subgrouping of dinosaurs. 


What is regrettable about such ambiguity is that it partially obscures 
an otherwise brilliant insight. Here, as in so many other areas of 
scholarship, Velikovsky has shown himself to be not just years but 
decades ahead of the specialists — in this case, the herpetologists. As 
one who agrees with Buckminster Fuller's contention that most great 
intellectual advances come from generalists rather than from special- 
ists, I feel with special keenness the need to strengthen interdisciplin- 
ary investigations by eliminating from them those minor shortcomings 
which the compulsively orthodox are so fond of turning into major 
grounds for rejection and ridicule. ”) 


Roger W. Wescott 
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PREMATURITY IN THE KINGDOM OF THE FISH: 
A BRIEF FABLE ABOUT - ha 4 


*And $0 I made Several claims. I claimed that the earth is 
Surrounded by a magnetosphere, that Jupiter is Surrounded 
_ by even a much stronger magnetosphere, and that Jupiter 
Sends out radio noises; that the Solar system itself is per- 
meated by a magnetic field that is centered on the sun, and 
that the sun is charged, and $0 are the planets, and $0 are 
the galaxies.” 


| —Immanuel Velikovsky 

| (An informal address at 

|  Youngstown State University 
\ Apnl 11, 1973) 


Once upon a time there was a kingdom of highly intelligent fish 
whose population was fortunate enough to live peacefully in an un- 
disturbed world. For the most part, the fish nibbled from day to day 
on their plankton without questioning the premises of their existence 
and without burrowing deep into the mud below or swimming far in- 
to the heights above. 

But in this kingdom of fish there were a few inhabitants whose 
curiosity exceeded the average of their fellows to such an extent that 
visitors from another realm doubtless would deem them to be 
intellectuals. Moreover, some could even be called scientists because 
they were professionally dedicated to pushing back the frontiers of 
knowledge. They were not, as to be expected, all of the same opinion 
about the composition of their surroundings, and not one of them 
comprehended totally the nature of his environment. 

Then one day a particularly brilliant fisch made a discovery. Alas, 
however, none in the established **schools”” were able to visualize the 
reorientation of the facts that it required; therefore the fish were un- 
willing to investigate its implications, as they were quite capable of 
doing. Hence, as of the time this fable was written, the insight went 
largely unappreciated. 

What was this discovery which, had it been understood, might have 
Solved a number of the mysteries of life in the fish kingdom? 

Water. 


Joseph May 
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An up-to-date, well-documented, and highly readable discussion of the theories 
of Immanuel Velikovsky, as well as their reception by the scientific and academic 
communities. Containing nine chapters and three appendices, Dr. Ransom's 
timely book covers a wide range of subjects. From cosmology through ancient 
history, dating methods, geology, collective amnesia, and *©the Velikovsky Affair,” 
the reader is taken on a well-guided tour of Immanuel Velikovsky's inter- 
disciplinary synthesis. 

Designed for the layman, student, and specialist alike, Dr. Ransom provides 
the first genuine textbook on Velikovsky and his work. ; 

The Age of Velikovsky should provide excellent reading for years to come 
and is highly recommended for classroom usage, in addition to individual purchase. 


Publisher: KRONOS Press in association with LAR Research and Publishing. 
Distributor: LAR Research and Publishing, P. O. Box 12807, Fort Worth, 
Texas 76116. 


Available in hard cover only. About 275 pages. Indexed. $10.00 each (post 
paid). For further information and orders, write to LAR Research & Publishing. 
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PREMATURITY IN THE KINGDOM OF THE FISH: 
A BRIEF FABLE ABOUT ELECTROMAGNETISM 


*And $0 I made Several claims. I claimed that the earth is 
Surrounded by a magnetosphere, that Jupiter is Surrounded 
by even a much Stronger magnetosphere, and that Jupiter 
Sends out radio noises,; that the Solar sSystem itself is per- 
meated by a magnetic field that is centered on the sun, and 
that the sun is charged, and $0 are the planets, and $0 are 
the galaxies.” | 


—_Immanuel Vehkovsky 
(An informal address at 
Youngstown State University 
Apnl 11-1973) 


Once upon a time there was a kingdom of highly intelligent tish 
whose population was fortunate enough to live peacefully in an un- 
disturbed world. For the most part, the fish nib8led from day to day 
on their plankton without questioning the premises of their existence 
and without burrowing deep into the mud below or swimming far in- 
to the heights above. 

But in this kingdom of fish there were a tew inhabitants whose 
cunosity exceeded the average of their fellows to such an extent that 
visitors from another realm doubtless would deem them to be 
intellectuals. Moreover, some could even be called scientists because 
they were profess1onally- dedicated to pushing back the frontiers of 
knowledge. They were not, as to be expected, all of the same opinion 
about the composition of their surroundings, and not one of them 
comprehended totally the nature of his environment. 

Then one day a particularly brilliant fisch made a discovery. Alas. 
however, none in the established **schools” were able to visualize the 
reorientation of the facts that it required; therefore the fish were un- 
willing to investigate its implications, as they were quite capable of 
doing. Hence, as of the time this fable was written. the insight went 
largely unappreciated. 

What was this discovery which, had it been understood, might have 
Solved a number of the mysteries of life in the fish kingdom? 

Water. | 


Joseph May 
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An up-to-date, well-documented, and highty readable discussion of the theories 
of Immanuel Velikovsky. as well as their reception by the scientific and academic 
communities. Containing nine chapters and three appendices. Dr. Ransom's 
timely book covers a wide range of subjects. From cosmology through ancient 
history, dating methods, geology, collective amnesia, and *the Velikovsky Attair.” 
the reader is taken on a well-guided tour of Immanuel Velikovsky's inter- 
disciplinary synthesis. 

Designed for the layman, student, and specialist alike, Dr. Ransom provides 
the first genuine textbook on Velikovsky and his work. 

The Age of Velikovsky should provide excellent reading tor years to come 
and is highly recommended for classroom usage, in addition to individual purchase. 


Publisher: KRONOS Press in ass0ciation with LAR Research and Publishing. 

Distributor: LAR Research and Publishing, P. O. Box 12807, Fort Worth, 
Texas 76116. 

Available in hard cover only. About 275 pages. Indexed. $10.00 each (post 

paid). For further information and orders, write to LAR Research & Publishing. 
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THE MORALITY OF NUCLEAR PLANNING?? 


A blunt, timely analysis of the dangers which are inherent in the 
present methods of projecting limits of nuclear safety. 

This volume is based on the data which have become available 
during the Information Explosion 1950-1975. 

Addressed to the layman, as well as to the professional scientist, 
here is a challenge that requires attention and action. 


Publisher: KRONOS Press, Glassboro, N. J. 08028. 
Distributor: RadSafety Associates, P. O. Box 452, Hinsdale, |||. 60521. 


Available for immediate delivery. Soft cover. only; 128 pages. 
Indexed. $5.00 each (post paid). 
For further information and orders, write to RadSafety Associates. 
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| BY THE AUTHOR OF 
WORLDS IN COLLISION, AGES IN CHAOS, 
EARTH IN UPHEAVAL 
DOUBLEDAY AND OEDIPUS AND AKHNATON 


Immanuel Velikovsky's PEOPLES OF THE SEA — Vol. IV in the 
Ages in Chaos Series. Ask for it in your local bookstore or library; 
or write to Doubleday & Co., Garden City, N. Y. 11535. (To be 
reviewed in the next issue of KRONOS.) 


From Vinland to Mars by Richard S. Lewis. Available from Quad- 
rangle Books, N. Y., N. Y. In hard cover — $15.00. ©A sweeping 
history of a thousand years of exploration, from the 986 A.D. land- 
ing of the first Vikings on Newfoundland to the more recent, spec- 
tacular landings of Vikings I and II on the surface of Mars.” 


America B.C.: Ancient Settlers in the New World by Barry Fell. 
Available from Quadrangle Books. In hard cover — $12.50. A 
challenging work — one that summons a wealth of archaeological and 
linguistic evidence to support the contention that ancient Europeans 
inhabited this continent well before the birth of Christ.”” 


The Great International Disaster Book by James Comell. In hard 
cover — $12.50 — ©... provides an engrossing account of the momen- 
tous disasters in our history as it pinpoints/much of the current re- 
Search on their prevention, prediction and impact.” 


Velikovsky Reconsidered by the Editors of Pensee. Available in soft 
cover from Warner Books, N. Y., N. Y. $2.25. 


The Hot-Blooded Dinosaurs by Adrian J. Desmond. Available from 
The Dial Press, New York, N. Y.; 238 pages plus index. In hard 
cover only. $12.95. ©A Revolution in Palaeontology” — highly 


recommended. 


The Sirius Mystery by Robert K. G. Temple. Available from St. 
Martin's Press, Inc., 175 Fifth Ave., New York, N. Y. 10010. In hard 
cover only. $10.95. The latest and one of the best of the many books 
to deal with the question: Has the Earth, some time in the past, been 
visited by intelligent beings from another world. In this case,' the 
region of the star Sirius comes under scrutiny. 


Letters :;-.- 


MYERS” "CONTROL SYSTEM” AND THE HOLOCAUST 


To the Editor: 


In "Sin and the Control System” (KRONOS II, 2, 1976, 77-91) John V. 
Myers convincingly argues the cosmic-catastrophic origins of major religious 
texts, as well as of notions of *sin” and of certain subsequent historical events 
Such as witch-hunts and pogroms. To summarize, Myers holds that *uniformitarian 
Scholars [who] do not believe in cataclysms and in the cosmic origins of religion. . . 
can Seldom catch a religion at the precixe moment of its inception [emphasis 
added] but are forever condemned to begin their study at some point far down 
the line . . .”. He then documents allusions to a vast c. 1500 B.C. cosmic catas- 
trophe in the originological texts of widely-separated religions and links these to 
Velikovsky's work on planetary contacts. From this, Myers deduces a general 
psychology of religion, *fsin”, and scapegoating: general catastrophe strengthens 
the concept of an all-powerful *God”, who must continue to be seen as essentially 
beneficent lest life become altogether too terrifying . . . But, to sustain this be- 
lief in the face of catastrophe, the victims must be perceived as having s0mehow 
**Sinned” and the survivors perceive themselves as non-*fsinners”, as obedient to 
priest-elaborated *control-systems” or religion. During subsequent cataclysms 
like the Black Death, argues Myers, it then becomes very convenient to rational- 
ize the slaughter of an out-group, e.g., Jews, as *fsinners'” who *caused” the 
disaster. Finally, Myers discusses the modern physical science *establichment” 
as a case study of intolerant religious reaction to **deviance”, i.e., the data and 
theories of Velikovsky. | 


- But just as Velikovsky's ideas have come to be confirmed by some contem- 
porary data — I find his counter-ideological prediction of the Venusian surface 
temperature particularly impressive — it is also possible to validate Myers 
derivations on the origin and psychology of religion through a cataclysm more 
recent than those he cites. This event is the Nazi holocaust — the extermination 
of the Jewish population of German-occupied Europe, and the subsequent 
historicizing of this event. 


The first and obvious connection lies within the event and need not concern 
us further as it simply elaborates the scapegoating dynamic as a partial cause: 
anti-Semitiem increased during the depression-catastrophe, helping racially 
murderous leaders to power; later many of the mass executions took place 
according to methods routinized to the point of ritual; meanwhile the major 
religious institutions of Europe either ignored the extermination or participated 
actively in the intermediate phases of ethnic definition and deportation. 


Less obvious, but more interesting, has been the reaction-pattern of most of 
those Jewish intellectual survivors-from-a-distance who have written on the 


ol 


| 
holocaust since 1945 (Myers, 80: cyan tend to be interpreted by their 
Survivors, not by their victims”) — a pattern which, in its genesis and content, 
closely parallels Myers' theory on the origin and psychology of the great religions. 
In the aftermath of the European Jewish catastrophe, the dominant pattern 
which emerges reveals that academic interpretation has systematically mis-used 
documents along three modes in order to: a) gradually reduce the number of 
victims.) b) portray the victims as participants in their own destruction”,(” 
that is, as s0mehow guilty”, and c) portray the killers as mere bureaucrats”, 
not actively bad but simply plain folks” who did what they were told to do” 


by *authority figures”? 


The first mode is obviously the most primitive and can be completely effective 
only with catastrophes small enough and remote enough, e.g., the 1915-1916 
killing of more than one million Armenians by the Turks, a holocaust which has 
now disappeared almost completely from western history and social science 
writing. Because of its geographic and psychological centrality — relatively few 
western intellectuals are Armenian, many Jewish — the Jewish holocaust can 
only become part of the collective amnesia through a gradual victim reduction. 


More important, therefore, has been the largely successful attempt to blame 
the *guilty” victims, a view which exactly corresponds to Myers' analysis of 
religion as an explanation for catastrophe which enables the threatened survivors 
(here, the academics) to feel safe and superior. 


The third mode seems to be a direct inversion. If the victims were bad”. if 
they **deserved” what happened to them, then the killers cannot be seen as bad”; 
after all, most of them Survived too. In sum, the distant academic survivors of 
the holocaust have formulated a very comforting religious explanation. 


Finally, the reaction of these priests” closely resembles that experienced by 
Velikovsky and others in their attempts to argue for the truly cataclysmic nature 
of earthly and human history. In some early correspondence with Hilberg on the 
matter of Reitlinger's numerical errors”, I was advised to ©lay off”. After 
completing the first section of a project on the holocaust,”) the journal to which 
| had submitted the paper sent it to Hilberg and he [then] attempted to squash it, 
perhaps suspecting that his own documentary abuses were next.'® In order to 
get the paper into print I was obliged to alter it substantially, which is not a new 
experience for me or, I suspect, for anyone else who deviates from the liberal- 
optimist consensus in social or physical *«*<cience”..” All in all, the academic 
consensus on the holocaust strikingly resembles Myers' analysis of religion. First 
a catastrophe, then attempts by survivors to blame victims, and finally efforts to 
Supress contradictory data and theory. The historiography of the Nazi holocaust 
provides dramatic s$upport for his Velikovskian derivation on the cataclysmic 


origins of religion. 
David Luck 


(Graduate Student, 
Dept. of Political Science, 
Columbia Univ. — N.Y., N.Y.) 


NOTES 


. Originally determined to be about” 6,000,000; reduced in the major analytic Study, 
Raul Hilberg's The Destruction of the European Jews (Chicago, 1961), to about 
5,000,000; further reduced in the major historical study, Gerald Reitlinger's The Final 
Solution (New York, 1968), to about 4,000,000. German accounts frequently give the 
death toll as 3,000,000 or less”, while some mention only *several hundred thousand” 
Jews (cf. Pendorff, Das Judenpolitik des Dritten Reiches, Hamburg, 1961, 112) who 
died during "reprisals”” for *partisan activity” (cf. Nuremburg Case IX, defense argu- 
ments). One German high school history text illustrates the terminal point of this 
amneslac progresslon in passing over the holocaust with the sole remark that during 
the war, anti-Jewish measures were intensified”. 


. Hilberg's study (see pp. 16, 207-210, 310-316, 662-69, and passim) puts this thesis 
most strongly. See also Reitlinger, op. cit.; Poliakov, Harvest of Hate (New York, 
1953), 154; Arendt, Eichmann in Jerusalem (New York, 1963), passim; the holocaust 
writings of Bruno Bettelheim in The Informed Heart (New York, 1961), in J. OF 
ABNORMAL AND SOCIAL PSYCHOLOGY 38 (1943), and 42 (1947), in MID- 
STREAM 8 (1962), and etc.; R.J. Lifton, *Jews as Survivors” in his History and Human 
Survival (New York, 1971), 195-207; various papers by G. Kren and L. Rappoport in 
WESTERN HUMANITIES R. 26 (1972), SOCIETAS 4 (1974), HIST. OF CHILDHOOD 
Q. 3 (1975), and PSYCHOHISTORY R. 5 (Sept. 1976); and $0 on. 


. The thesis of most of the above studies. See also Levin, The Holocaust (New York. 
1968); Dawidowicz, The War Against the Jews (New York, 1975); Kraus and Kulka, 
Death Factory (New York, 1966); Milgram, Obedience to Authority (New York, 1975). 
Pp. 9, 11; and $0 on. 


. Hilberg, 1973 personal communication. 


. *Use and Abuse of Holocaust Documents, I: Reitlinger and *How Many?'?”, forth- 
coming in JEWISH SOCIAL STUDIES 39 (1977). 


. Hilberg surmised correctly: $see Luck, **Use and Abuse, III: Germans and Jews on the 
Psychology of the Holocaust”, an unpublished paper. It should be noted that Hilberg, 
Reitlinger and the other authors cited above do not mis-*finterpret” documents in found- 
ing. their holocaust-*religion”” but actively attempt to fob off as facts what objectively 
(on the basis of the cited documents) are not facts, mm a manner precisely analogous to 
that given by Myers, p. 88, in illustrating the games Velikovsky's detractors play. Thus 
Reitlinger systematically switches dates, alters place names, baselessly impugns some 
Sources, confounds others, and ignores still others in effecting a one-third reduction in 
the death-cataclysmic scope of the holocaust, while Hilberg claims to have produced an 
*objective” study of victim-behavior . . . by relying almost exclusively on the killers' own 
documents, ignoring victim accounts. 


. I had to cut out a section offering psyctiological data and explanations for Reitlinger's 
*errors””; apparently some people would rather be called conscious liars, which is the 
only possible alternative to an explanation cast along lines of unconscious factors. In an 
earlier paper, *A Psycholinguistic Approach to Leader Personality, I: Hitler, Stalin. . .”, 
STUDIES IN COMPARATIVE COMMUNISM 7 (1974), 428-53, I had a similar go-round. 
It nicely illustrates the ideological-religious gate-keeping function performed by many 
journal editors. Some material offering psychological explanations for the general 
tendency of political scientists either to ignore catastrophe-catalyzing individual leaders 
or reduce them to agents of history” had first to be shifted to several longish footnotes 
at the behest of the editors; later it transpired that several *too-long footnotes” (contents 
unmentioned) had to be cut out before publication. 


[Editor's Postscript — 


As if to underscore Mr. Luck's remarks, a recent article appeared in the New 
York Times (1/28/77, p. A10) bearing the following heading — *Professor Stirs 


Furor by Saying Nazi Slaying of Jews Is a Myth”. 


The news item reveals that a Northwestern University professor named Arthur 
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Butz has written a book titled The Fabrication of a Hoax. The book was pub- 
liched last May in Great Britain but is not for sale in the United States. *In the 
book, Mr. Butz argues that there was no German policy of Jewish extermination 
and that millions of European Jews were not deliberately slain in Nazi concen- 
tration camps. Instead, he contends, many of them died of disease and starvation 
or were deported to the East'.” 

*Assertions of a Jewish holocaust, he writes, were contrived by Zionist leaders 
to promote sympathy for a Jewish homeland in Palestine.” Here indeed is the 
ultimate inversion of catastrophic and tragic reality! 

The existence of Butz' notorious book was exposed by The Northwestern 
Daily which learned of it from The Jerusalem Post. A storm of indignation and 
outrage evoked the following response from Raymond W. Mack, Northwestern's 
Provost: While it is the right of a faculty member to have his writing published 
and is © *a right available to any citizen of the United States under the First 
Amendment . . . it is a shame when that right is used to insult survivors of con- 
centration camps' ”. be 

The book by Butz is as ominous as it is shameful. In commenting on David 
Luck's essay, KRONOS staff member Dwardu Cardona had this to say — I 
believe that this is a topic that should touch us all. Remember Velikovsky's oft 
repeated words, taken from Santayana: *Those. who do not remember the past 
are condemned to repeat it.*' I doubt that the good doctor meant these words to 
apply only to the more distant past.”] | 
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CONTRIBUTORS 


H. James Birx (Ph.D., SUNY-Buffalo); Dr. Birx is Associate Professor of Anthropology at 
Canisius College, Buffalo, and is the author of Philosophy of Evolution (1972) and 
Man's Place in' the Universe (1977). Dr. Birx has also contributed numerous articles 
and reviews to various professional journals and publications. 


Alfred de Grazia (Ph.D., Univ. of Chicago); Dr. de Grazia is Professor of Social Theory and 
Political Psychology at N. Y. U. and was founder and editor of the American Be- 
havioral Scientist. He was also co-editor and co-author of The Velikovsky Affair. 


Artur Isenberg (B. A., Harvard); Mr. Isenberg is the Editor of KIDMA — Israel Journal of 
Development. With the support of UNESCO, he was an advisor to the Ministry of 
Education in India for several years and was also with the Ford Foundation as a con- 
Sultant on cultural affairs in India. Mr. Isenberg has been a contributor to the 
Journal of Oriental Research as well. 


Ralph E. Juergens (B. S., Case-Western Reserve); Mr. Juergens is an engineer residing in 
Flagstaff, Arizona. He has been an associate editor of the journal Pensee to which 
he contributed many scholarly articles, and was co-editor and co-author of The 
Velikovsky Affair. Mr. Juergens also contributed material to the recently published 
book — Velikovsky Reconsidered. 


Earl R. Milton (Ph.D., Univ. of Alberta); Dr. Milton, a spectroscopist, is Associate Professor 
in the Dept. of Physics at the Univ. of Lethbridge. He has been instrumental in 
bringing symposium material on Velikovsky and cultural amnesia to publication 
fruition. That material will s0on be forthcoming in the book — Recollections of a 
Fallen Sky. 


Raymond C. Vaughan (B.S., SUNY-Empire State College); Mr. Vaughan is presently work- 
ing in the Research and Development Dept. of Graphic Controls Corp., Buffalo. He 
has contributed to the journal Pensee and the book Velikovsky Reconsidered. 


STILL AVAILABLE 


KRONOS, Vol. II, No. 1 


Contents 


The Birth of Venus from Jupiter 
Immanuel Velikovsky & Ralph E. Juergens 


The ©Bulk Chemistries” of Venus and Jupiter 
Ralph E. Juergens 


The Rotational Resonances of Mercury and Venus 
Lynn E. Rose 


The Moon 
C. J. Ransom 


On the Origin of TekKtites 
Dwardu Cardona 


Some Additional Comments on Tektites 
Ralph E. Juergens 

The Role of Ancient Myths in Orthodox Natural Science 
A. Mann Paterson 

The Ultimate Catastrophe ? 
H. C. Dudley 


Paleo-Calcinology: Destruction by Fire in Pre-historic and 
Ancient Times — Part I 
Alfred de Grazia 


Precise Synchronization Involving the Revised Chronology 
Jerome Colburn 


Pygmalion, Prince of Tyre, and the el-Amarna Correspondence 
Bronson Feldman 


Devi and Venus 
Artur Isenberg 


K RONOS, Vol. II, No. 2 


Contents 


Analysis of tt? Babylonian Observations of Venus 
Lynn E Rose & Raymond C. Vaughan 
"Proofs" of th? Stability of the Solar System 
Robert W. Bass 
The Origin and Evolution of the Comets and Other Small 
Bodies in the Solar System 
S. K. Vsekhsvyatskii 


Alexander at the Oracle 
Immanuel Velikovsky 


Conditioning, Coping, and Concepts 
A. Mann Paterson 


Sin and the Control System 
John V. Myers 


Were All Dinosaurs Reptiles ? 
Immanuel Velikovsky 


The God-Kings & the Titans: A Review 
Roger W. Wescott 


The Fire Came By: A Review 
Frederic B. Jueneman 
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SIILL AVAILABLE 


BACK ISSUES OF KRONOS (Vol. I) — $3.00 EACH 


[_] ISSUE NO. 1 


The New Science of Immanuel Velikovysky 
Phobia, Amnesia, and the Psyche 

Myth, Mandala, and the Collective Unconscious 
Cosmology and Psychology 

The Great Terror 

Schizophrenia and the Fear of World Destruction 
Velikovsky, Brasseur, and the Troano Codex 

The Tao 


From Microcosm to Macrocosm: The Fearful Symmetry of Catastrophism 
A Concordance of Disaster 

Theomachy in the Theater: On the Fringes of the Collective 4 mnesia 
TekKtite's and China's Dragon 

Cosmic Instability and Modern Man: An Introduction 

Limitations of Astronomical Dating Methods 

A Commentary on the Term ©Hyksos” 

A Note on the Location of Avaris 

A Note on the Land of Punt” 

Some Preliminary Remarks about Thera and Atlantis 


[] ISSUE NO. 3 


The Identification of the *Queen of Sheba” with Hatshepsut, *Queen of Egypt and 
Ethiopia” 

Eastern Anatolia and Velikovsky 's Chronological Revisions — [ 

The Catastrophic Substructure of Shakespeare's Antony and Cleopatra (Part I) 

Saturn and Genesls 

Lunar Acquisition 

Michelson and Meton 

Making Moonshine. with Hard Science 

Greek Estimates of the Synodic Month 

Can Worlds Collide? 

PC 

[__] ISSUE NO. 4 

Olympia 

The Identification of the Queen of Sheba” with Hatshepsut, *Queen of Egypt and 
Ethiopia” {Concluded) 

Paleo-Calcinology: Destruction by Fire in Pre-historic and Ancient Times (Part I) 

The Catastrophic Substructure of Shakespeare's Antony and Cleopatra (Part 11) 

The Personal Tragedy of Albert Einstein 

The Origins of Modern Geological Theory 

The Problem of the Frozen Mammoths 

Velikovsky and the Heat of Venus 

The Jupiter Effect: Two Reviews 

Cataclysmic Evolution 


